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INTRODUCT 


WASHIN«K»r,'4|P^6,  1371. 

Sm:  I  have  the  honor  to  transmit  herewith  mjr  report  on  mine3*llhd 

mining  in  the  States  and  Territories  of  California,  Nevada,  Oregoiv^ 
Idaho,  Montana,  Utah,  Arizona,  New  Mexico,  Colorado,  and  Wyoming. 
The  anticipations  of  an  increased  prosperity  of  the  mining  industry^ 
expressed  in  my  last  report,  have  been  realized.  Not  only  the  ang- 
mented  bullion  product,  a  discussion  of  which  will  be  found  in  the 
accompanying  report,  but  an  improved  tone  in  the  business  itself,  and 
the  progressive  reduction  of  the  burdensome  exx>enses  under  which  it 
has  labored,  bear  witness  of  substantial  gain. 

The  year  has  been  marked  by  comparatively  few  and  feeble  mining 
excitements,  such  as  have  in  other  times  caused  the  depopulation  of 
entire  districts,  and  the  emigration  of  vast  throngs  en  ma%%e  to  the  new 
Eldorados.  Something  of  this  kind  is  the  necessary  consequence  of  the 
enterprise  of  the  free-footed  x>eople  of  the  West;  it  is  by  ^^ stampedes" 
that  all  our  new  States  and  Territories  have  been  explored  and  settled, 
but  the  waste  and  friction  of  the  process  are  so  great  that  we  may  be 
grateful  for  its  gradual  subsidence  into  the  forms  of  slower  and  more 
regular  progress.* 

The  movements  of  the  year,  more  detailed  accounts  of  which  will  be 
found  in  the  following  pages,  may  be  briefly  enumerated  as  follows : 

The  gold  mines  of  Southern  California,  near  San  Diego,  discovered  in 
1860,  were  the  scene  of  some  excitement  and  activity  early  in  the  follow- 
ing season. 

The  silver  discoveries  in  the  Burro  Mountains,  on  the  confines  of  New 
Mexico,  attracted  much  public  attention,  but  it  was  speedily  shown  that 
these  mines  require  capital  for  their  development,  and  do  not  invite  the 
peoniless  adventurer. 

Eiimors  of  rich  placers  on  Peace  Eiver,  far  in  the  interior  of  British 
Columbia,  were  in  circulation  early  in  the  season,  but  the  memory  of 
I*raser  Eiver,  and  its  disastrous  '^  stampede,"  seems  to  have  quenched 
the  zeal  even  of  those  adventurous  souls  who  generally  And  the  greatest 
charm  of  a  new  discovery  in  its  remoteness  and  inaccessibility. 

Several  thousand  miners  were  attracted  to  the  bars  of  Snake  Eiver, 
iDostly  &*om  other  districts  of  Idaho ;  but  this  region  is  so  near  the  rail- 
road that  the  equilibrium  of  population  was  soon  established,  and  a 
^nanufactured  excitement  was  impossible.  Such  artificial  enthusiasms 
^  usually  due  to  two  causes :  first,  the  presence  of  a  crowd  of  unem- 
ployed, adventurous,  and  sanguine  men,  who  keep  up  their  courage, 
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moreover,  because  they  cannot  get  away ;  and,  secondly,  to  the  mer- 
chants who: have,  at  great  cost,  carried  stocks  of  goods  to  the  new  dis- 
tricts, an^^who  naturally  encourage,  by  every  means,  the  maintenance 
of  the  public  interest  and  the  increase  of  the  population.  Bapid  oom- 
munications  and  cheap  freight  paralyze  both  these  sources  of  excitement. 
Both  tlii^motive  and  the  means  of  creating  false  impressions  of  the  extent 
and  value  of  the  new  discoveries  are  measurably  taken  away,  and  the 
level  of  truth  is  reached  after  comparatively  few  and  feeble  oscillations. 

the  progress  of  developments  upon  the  Oomstock  lode  gives  better 
.jifomise  for  the  future,  and  strengthens  the  opinion  I  have  formerly  ex- 
/  .[pressed  that  this  vast  fissure  will  be  found  metalliferous  at  greater  depths 
'•'•ihan  any  yet  attained. 

'•*  *  Meanwhile  other  parts  of  Nevada  have  sprung  into  sudden  import- 
ance. The  operations  of  one  or  two  large  companies  at  Meadow  Valley, 
and  the  base-metal  smelting  operations  of  Eureka,  have  added  heavy 
sums  to  the  bullion-product  of  the  State.  At  Austin,  Mineral  Hill, 
and  elsewhere  the  Stetefeldt  furnace  has  been  steadily  in  operation,  suc- 
cessfully treating,  at  a  great  saving  in  the  cost  of  chloridization,  large 
quantities  of  refractory  silver  ores,  and  establishing  itself  as  the  most 
important  of  recent  improvements  in  American  metallurgy. 

The  Territory  of  Utah  has  witnessed  a  sudden  and  rapid  development 
of  silver  mining,  facilitated  by  the  railroad  connections,  which  permit 
the  shipments  of  ores  and  low-grade  bullion.  The  comparative  cheap- 
ness of  wages,  the  comparatively  populous  settlements  of  the  region,  tlie 
advanced  condition  of  agriculture,  and  the  now  not  unfavorable  attitude 
of  the  Mormon  authorities  toward  mining,  combine  tcf  relieve  this  yQung 
industry  in  Utah  from  many  of  the  disabilities  which  have  attended  its 
introduction  elsewhere  in  the  West. 

In  Colorado  the  principal  novelty  of  the  year  was  the  development  of 
the  silver  mines  in  the  Caribou  or  Grand  Island  district.  What  will  be 
the  future  importance  and  extent  of  this  group  of  mines  is  at  present 
uncertain.  Two  or  three  undeniably  valuable  and  productive  lodes  have 
been  opened. 

For  further  particulars  as  to  all  these  mining  fields,  together  with 
others  of  greater  age  and  more  familiar  fame,  I  respectfully  refer  you  to 
the  accompanying  report. 

The  labor  question,  involving  rates  of  wages,  length  of  working  shifts, 
and  other  issues  between  laboring  miners  and  employers,  has  received, 
in  many  localities  of  the  Pacific  slope,  a  i)eaceful  though,  perhaps,  but 
temporary  adjustment.  The  general  result  of  the  disputes  and  conflicts 
of  1869.  has  been  the  reduction  of  wages,  which  the  conditions  of  min- 
ing enterprises  imperatively  demanded,  and  the  cheapness  of  provisions 
"and  clothing  rendered  reasonable.  The  miners'  leagues,  however,  still 
exist  in  many  places,  and  continue  a  more  or  less  successful  resistance  to 
the  inevitable  fall  in  the  price  of  labor.  Their  most  unreasonable  de- 
mand has  been  for  equal  pay  to  all  classes  of  miners,  without  regard  to 
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the  skUl  required  of  them  or  the  danger  to  which  they  are  exposed. 

This  is  a  suicidal  policy,  and  I  feel  sure  that  it  will  be  everywhere  aban- 
doned in  the  end  by  the  workin^men  themselves. 

The  gradual  extension  of  "single-hand  drilling,"  and  the  changes 
in  adnunistration  which  it  frequently  involves,  have  suggested  in  some 
quarters  the  employment  of  Chinese  labor  underground.    It  is  not  my 
purpose  to  enter  upon  the  discussion  of  the  so-called  "Chinese  ques- 
tion."   Indeed,  I  feel  that  this  subject  is  hardly  in  a  condition  to  be 
properly  discussed.    Before  argument  can  be  made  conclusive,  it  is 
necessary  that  a  basis  of  ascertained  and  acknowledged  facts  shall  be 
obtained;  and  this  vitally  essential  preliminary  has  been  thus  far  fla- 
grantly neglected  by  the  disputants  upon  the  question  named.    Inflamed 
by  political  and  other  jealousies,  each  party  has  dealt  in  wholesale  asser- 
tion, and  each  has  endeavored  to  suppress  the  facts  not  favorable  to  its 
position.    So  long  as  there  is  a  dead-lock  of  contradiction  as  to  the  num- 
ber, character,  habits,  and  capacities  of  the  Chinese  in  this  country, 
there  can  be  nothing  definitely  settled  as  to  our  duty  and  policy  toward 
them.    I  purpose  at  present  merely  to  contribute  some  facts  with  regard 
to  their  employment  as  miners. 

Since  most  of  the  Chinese  in  the  United  States  are  engaged  in  placer- 
mining  on  their  own  account,  it  is  evident  that  they  are  well  adapted 
for  success  in  that  bi-anch.  Indeed,  it  is  universally  acknowledged  that 
they  work  with  greater  economy  than  the  whites.  In  most  cases,  they 
buy  up  abandoned  claims,  and  reopen  them  with  profit. 

But  deep  raining  is  quite  a  different  matter,  and  requires  a  different 
kind  of  skill.  A  knowledge  of  the  varying  hardness,  tenacity,  and 
cleavage  of  rock  and  vein-stuff",  and  of  the  force  of  explosives  and  their 
eff*ects,  is  required  in  this  work,  if  the  greatest  result  is  to  be  obtained 
from  a  given  expenditure  of  labor  and  material.  Moreover,  a  consider- 
able amount  of  muscular  strength  and  endurance  is  demanded  by  the 
incessant  and  intense  labor  of  wielding  the  sledge  or  hammer. 

The  experience  of  the  Central  Pacific  Kailroad  Company,  which  em- 
ployed Chinese  in  the  construction  of  tunnels,  first  called  attention  to 
their  qualifications  in  this  direction.  A  number  of  attempts  have  since 
been  made  to  introduce  them  into  mines,  and  generally  without  perma- 
nent success.  Sometimes  the  trouble  has  been  the  hostility  of  other 
miners,  sometimes  the  difficulty  of  managing  the  Chinamen  themselves. 

At  Silver  Peak,  Nevada,  the  entire  force  in  the  Red  Mountain  mines 
is  said  to  have  been  at  one  time  Chinese;  but  I  understand  that  a  change 
has  been  made,  and  white  miners  are  now  employed  for  a  part  of  the 
work. 

The  miners  in  Morey  district,  Nevada,  were  last  year  Chinese,  under 
a  white  foreman;  and  the  manager  declares  that  they  gave  him  perfect 
satisfaction,  doing  as  well  as  an  equal  number  of  white  men.  But  the 
foreman,  during  the  absence  of  the  manager,  discharged  the  whole  lot; 
and  no  more  have  been  engaged  up  to  this  time. 
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Tn  many  quartz-mines  and  stamp-mills  throughout  the  West,  Chinese 
labor  is  employed  for  certain  inferior  purposes,  such  as  dumping  cars, 
surface  excavation,  etc.  But  in  most  cases  there  is  little  gained  by  it, 
as  these  positions  could  probably  be  filled  as  well  and  as  che^iply  by 
boys,  old  men,  etc.,  from  non-celestial  climes.  The  best  region  for  as- 
certaining the  real  qualities  of  this  race  as  miners  is,  so  far  as  I  know, 
that  of  the  southern  mines  of  California.  In  Merced,  Mariposa,  and 
Tuolumne  Counties,  for  instance,  where  the  decadence  of  placer-mining 
has  removed  a  gre^t  part  of  the  skilled  white  labor,  many  Chinese  have 
been  employed  for  years  in  quartz-mining.  Even  before  the  construc- 
tion of  the  Pacific  Railroad,  there  were  Chinese  miners  in  the  stopes  of 
the  Mariposa,  Josepbine,  and  Pine-Tree ;  and  in  these  noted  mines  they 
are  still  emi)loyed  to  a  greater  or  less  extent.  I  have  seen  in  the  Mari- 
posa whole  shifts  of  brawny  pig-tail  wearers,  some  of  whom  had  fol- 
lowed the  business  for  ten,  twelve,  or  fifteen  years. 

Putting  together  the  results  of  experience  in  all  quarters,  I  arrive  at 
the  following  conclusions: 

1.  Neither  praise  nor  condemnation  can  be  sweepingly  bestowed  upon 
Chinese  miners  as  a  class.  They  show  4ndividual  character,  just  as 
other  people  do.  Calling  them  all  "John,'^  and  treating  them  all 
alike,  is  a  measure  of  ignorance,  fatal  to  successful  management.  Even 
the  characteristics  which  they  appear  to  possess  in  common,  whether 
good  or  bad,  would,  I  think,  disappear  if  they  were  less  rigorously  ex- 
cluded from  the  rest  of  the  world. 

2.  It  is  troublesome,  on  some  accounts,  to  run  a  mine  manned  entirely 
by  Chinese.  They  put  little  faith  in  the  promises  of  employers,  and  are 
pretty  certain  to  stop  work  if  not  ijromptly  paid.  Even  after  long  ex- 
perience of  fair  dealing,  they  do  not  seem  to  acquire  confidence  in  this 
respect ;  and  they  remain  to-day,  as  they  always  have  been,  the  most 
reasonable  in  the  matter  of  wages,  and  the  most  unreasonably  exact  in 
the  matter  of  payment,  of  all  our  laborers.  No  doubt  this  distrust  is 
due  partly  to  the  difference  of  race,  partly  to  the  injustice  and  dishon- 
esty with  which  they  have  been  ti^eated ;  but,  whatever  be  the  cause, 
the  fact  is  palpable,  and  not  unfrequently  seriously  injurious  to  mining 
enterprises  in  remote  districts,  where  the  money  does  not  always  arrive 
just  in  time  for  pay-day,  and  where  the  miners,  once  lost,  cannot  be  im- 
mediately replaced. 

Another  obstacle  to  the  exclusive  employment  of  Chinese  is  the  fre- 
quency of  their  religious  festivals  and  holidays.  On  these  occasions, 
according  to  the  reports  of  employers  in  Mariposa  County,  they  leave 
the  mines  en  masse,  and  cannot  be  induced  to  work,  for  sometimes  a 
week  together. 

3.  Chinese  skilled  miners  are  quite  equal  to  those  of  any  other  rac>e. 
In  some  instances  they  surpass  white  men  employed  in  the  same  mines. 
The  number  of  those  who  have  had  suflBcient  experience  to  give  them 
eoasl  advantages  in  the  comparison  is  of  course  small.    Apparently, 
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the  natural  qualifications  of  the  race  for  this  class  of  work  are  very 

great;  bat  it  shoald  be  borne  in  mind  that  only  those  Chinese  who  have 

a  ita^s  for  it  are  likely  to  undertake  it,  while  many  white  men  pretend 

to  be  miners,  though  unskillful,  on  account  of  the  high  wages  paid  to 

that  class.    On  the  other  hand,  good  Chinese  miners  command  increased 

wages.    Already  they  are  paid  in  many  localities  nearly  as  much  as 

whites;  and  there  is  no  reason  to  doubt  that  in  the  course  of  time  the 

equilibrium  will  be  established,  and  the  quantity  and  quality  of  labor, 

not  the  race  of  the  laborer,  will  become  the  measure  of  wages.    Chinese 

miners  are  now  receiving  $1  75  and  $2  per  day,  where  they  formerly 

worked  for  $1  and  $1  25. 

4.  In  hard  rock  they  do  best  with  "  single"  drills,  of  small  steel.  So  do 
all  miners.  The  use  of  the  small  single  drill  is  becoming  quite  general 
in  our  mines,  and  is  found,  where  circumstances  are  favorable,  to  effect 
a  large  saving  of  cost.  One  objection  to  it  is,  that  it  is  likely  to  involve 
underhand  stoping,  since  the  single-handed  drill  cannot  conveniently 
be  used  in  upward  holes;  and  underhand  stoping  is  expensive  in  mines 
where  the  "deads'^  are  packed  away  in  the  stopes,  and  where  much 
timbering  is  required  to  support  the  hanging  wall.  Generally,  where 
small  drills  are  used,  the  quicker  explosives,  such  as  rifle-powder,  dyna- 
mite, Hercules  i>owder,  (a  mixture  of  nitro-glycerine  and  common  pow- 
der.) etc,  are  best. 

5.  The  greatest  superiority  of  good  Chinese  miners  over  European 
miners  is  their  fidelity.  Every  mining  captain  knows  that  the  latter, 
if  working  by  the  shift,  need  watching  to  prevent  them  from  idling, 
and,  if  working  by  contract,  have  a  hundred  ways  of  getting  the  better 
in  the  bargain.  Kow,  I  do  not  believe  this  to  be  a  national  character- 
istic. It  is  simply  professional.  When  Chinamen  shall  have  worked 
underground  for  a  generation  or  two,  they  also  may  have  acquired  these 
peculiarites.  For  the  present,  however,  it  is  certainly  true  that  they 
are  far  more  earnest  and  faithful  than  any  other  miners.  In  every  de- 
partment they  enjoy  the  universal  reputation  of  conscientious  fidelity. 
Apart  from  every  other  advantage  or  disadvantage  attendant  upon 
their  emi)loyment,  apart  from  the  discrepancy  in  wages,  even,  this  one 
attribute  of  fidelity  to  the  interests  of  the  employer  will  certainly  carry 
the  day  for  the  almond-eyed  laborers,  if  our  white  workmen  do  not 
recognize  the  danger  in  which  they  stand,  and  avert  it  by  far  more  sen- 
sible means  than  they  have  hitherto  employed.  Good  workmen,  engaged 
in  avocations  which  require  skill  or  involve  peril,  must  be  allowed  to- 
receive  higher  wages  than  their  comrades.  Ambitious  workmen  must 
be  free  to  work  extra  hours,  to  take  odd  jobs,  to  save  money  for  the 
purposes  of  study,  self-improvement,  and  advancement,  and  all  work- 
men must  maintain  and  manifest  a  desire  to  earn  what  thej^  receive. 
These  natural  laws  being  defied,  the  disastrous  result  will  be  inevitable, 
no  matter  how  long  it  is  postponed ;  and  the  punishment  will  fall  heavi- 
est, afi  it  always  does,  upon  the  poor.    No  country,  where  the  common 
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laborer  receives  as  much  as  the  skilled  laborer,  can  be  said  to  have  its 
industry  placed  on  a  secure  basis  5  and  no  country  in  which  every  man 
cannot  freely  sell  his  labor  in  the  market  to  the  employer  of  his  own 
choice  is  truly  free  or  likely  to  be  permanently  prosperous. 

Both  political  parties  on  this  coast  appear  to  be  afraid  to  speak  the 
truth  on  the  Chinese  question.  They  have  settled  on  a  convenient  fic- 
tion, and  they  vigorously  denounce  the  importation  of  "coolies.''  But 
the  Chinese  here  are  not  coolies.  They  are  quite  ready  to  accept  the 
best  wages  they  can  get.  They  even  combine,  like  other  folks,  in 
unions,  where  that  is  possible.  I  am  told  that  the  Chinese  washermen 
of  San  Francisco  have  a  union  and  a  fixed  rate  of  prices;  and  it  is  even 
reported  that  when  some  traitorous  wretch  washed  shirts  below  the 
market  rate,  they  "  went  for  him"  and  killed  him  at  once. 

I  repeat,  the  Chinese  will  maintain  their  hold  in  this  country,  if  they 
maintain  it  at  all,  not  by  the  cheapness,  but  by  the  excellence  of  their 
labor.  Their  wages  are  constantly  rising.  Before  long  they  will  receive 
everywhere,  as  they  do  now  in  many  localities,  as  much  as  any  man 
should  receive,  in  \iew  of  the  cost  of  provisions  and  clothing,  for  the 
same  character  of  work.  The  wages  question  is  temporary  and  will 
pass  away ;  but  the  question  of  character,  industry,  and  skill  will  re- 
main and  constitute  the  true  and  dangerous  competition  of  the  future. 

The  sum  of  the  whole  matter  appears  to  be,  that  good  Chinese  miners 
are  highly  desirable  5  that  their  number  is  small ;  that  the  employment 
and  training  of  raw  hands  is  attended  with  considerable  inconvenience; 
that  the  best  system,  where  it  is  practicable,  is  to  include  two  or  more 
nationalities  in  one  mining  force ;  and,  finally,  that  the  question  of 
wages  will  probably  settle  itself  by  a  rise  in  the  demands  of  Chinamen 
and  a  fall  in  the  price  of  Christians.  This  is  the  present  aspect  of  the 
case ;  and  it  does  not  seem  likely,  under  all  the  circumstances,  that  the 
Chinese  will  either  be  universally  introduced  or  universally  excluded  as 
a  race.  Individuals  wiQ  develop,  as  they  'should  do  in  a  free  country, 
into  whatever  business  suits  them  best,  without  reference  to  their  birth 
or  blood.  If  this  seems  Utopian,  I  point  to  an  illustration  in  the  Wash- 
ington gold  mine,  near  Homitos,  California,  where  a  white  superintend- 
ent, a  black  foreman,  and  a  force  of  yellow  miners  seem  to  do  very  well 
together.  Indeed,  one  might  expect  distinctions  to  disappear  under- 
ground, since  there  is  no  difference  of  color  in  the  dark. 

An  event  of  considerable  importance  to  mining  engineers  and  metal- 
lurgists  has  been  the  publication  of  the  volume  on  Mining  Industry,  of 
the  Report  of  the  United  States  Geological  Exploration  pf  the  Fortieth 
I^arallel.  The  careful  and  comprehensive  review  of  the  mining  and 
metallurgical  processes  of  some  of  our  principal  districts,  and  the  sketch 
of  their  geological  features  and  vein-phenomena,  possess  the  highest 
interest  and  value.  Unfortunately  the  edition  of  this  work  authorized 
by  Congress  is  too  small  to  bring  it  into  general  circulation  among  the 
communities  and  classes  most  directly  interested  in  its  contents.    I 


INTKODUCTOBY.  7 

bave,  therefore,  thought  it  best  to  extract  from  it  some  of  the  most 
practically  useful  portions,  condensing  them  whenever  I  could  do  so 
withoat  material  ii\jury  to  their  sense,  and  adding  foot-notes  of  mj 
own  whenever  I  desired  to  add  to  the  text  or  'express  an  opinion  at 
variance  with  it. 

At  the  request  of  General  Francis  A.  Walker,  Superintendent  of  the 
Census,  I  examined,  with  the  assistance  of  Mr.  A.  Eilers,  all  the  mining 
returns  of  the  assistant  marshals  from  the  States  and  Territories  covered 
by  this  report.  As  might  have  been  expected  from  the  imperfection  of 
the  law,  which  neither  authorizes  the  employment  of  experts  in  the  collec- 
tion of  the  statistics  of  any  manufacture  for  the  census,  nor  provides 
blanks  suitable  for  peculiar  industries  like  that  of  the  mining  and  re- 
duction of  ores,  these  returns  were  frequently  both  confused  and  incom- 
plete. A  carefal  revision  and  much  correspondence  with  the  assistant 
marshals  has  doubtless  improved  them,  and  it  is  believed  that  when 
published  they  will  contain  much  information  of  value.  That  they  do 
not  represent  fully  the  mining  industry  of  the  West  may  be  inferred 
from  the  discrepancy  between  the  aggregate  number  of  miners  ac- 
counted for  on  the  ^'  manufacturing"  blanks  and  the  number  shown  by 
the  "occupation''  blanks.  This  subject  will  be  more  explicitly  discussed 
by  the  Superintendent  of  the  Census  in  the  volume  devoted  to  it. 
Meanwhile  I  am  indebted  to  the  census  returns  for  some  items  in 
corporated  into  the  accompanying  report,  chiefly  such  as  the  average 
wages,  product,  &c.,  of  certain  districts,  or  rather,  of  the  mines  in  those 
districts,  which  happened  to  be  included  in  the  assistant  marshals' 
returns. 

In  this,  as  in  every  former  report,  I  have  occasion  to  acknowledge 
with  gratitude  the  assistance  which  has  been  generously  extended  to 
me  in  many  quarters.  The  most  diflQcnlt  and  dangerous  portion  of  the 
field-work,  namely,  a  rapid  reconnaissance  of  the  mining  districts  of 
Arizona,  was  executed,  and  the  chapter  on  that  Territory  was  written, 
by  Mr.  A.  Eilers,  my  deputy,  to  whom,  likewise,  I  am  indebted  for  in- 
telligent and  zealous  cooperation  in  the  ari*angement  of  materials  for 
other  chapters  of  the  report.  Mr.  W.  A.  Skidmore,  of  San  Francisco, 
traveled  for  me  as  extensively  as  time  and  means  would  permit,  among 
the  placer,  gravel,  and  cement  mines  of  California,  and  assisted  me 
greatly  in  the  conduct  of  correspondence  and  other  means  of  acquiring 
information  from  localities  which  it  was  impossible  to  visit  personally. 
Messrs.  Janin,  Hodges,  Wheeler,  and  many  others  in  San  Francisco  5 
Messrs.  Wolters,  Von  Schulze,  Collier,  Eeichenecker,  and  others,  of 
Colorado;  Messrs.  Alexis  Janin,  Luckhardt,  McMurray,  Gray,  Boalt, 
Curtis,  Hahn,  Yan  Lennep,  and  others,  of  Nevada;  Messrs.  Atlee,  Hur- 
ley, and  Adams,  of  Idaho ;  Messrs.  McCormick,  Safford,  Wasson,  and 
Tyng,  of  Arizona;  Messrs.  Reed,  Mills,  Rinehart,  Reynolds,  Packwood, 
and  others,  of  Oregon;  Messrs.  Roberts,  Morrison,  and  others,  of 
Wyoming — these  are  but  a  few  names  out  of  many  which  I  do  not 
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enumerate  here  in  full,  since  I  have  given  credit  throughout  the  report 
in  the  appropriate  places  to  all  who  have  contributed  to  its  pages. 

Free  transportation  was  famished  to  me  in  my  official  capacity  by  the 
Central  Pacific  Railroad  Company  and  the  Colorado  Stage  Company; 
and  the  powerful  assistance  of  Wells,  Fargo  &  Co.'s  vast  express  sys- 
tem was  generously  placed  at  my  disposal  in  the  prosecution  of  many 
inquiries  which  would  otherwise  have  been  hopeless.  During  a  pro- 
longed experience  of  travel  west  of  the  Missouri  Biver,  I  have  never 
failed  to  receive  at  the  hands  of  the  agents  of  this  house  a  ready  per- 
sonal courtesy  and  a  most  intelligent  appreciation  of  my  work. 

No  one  can  be  more  sensible  of  the  imperfections  of  this  report  than 
I  am.  The  intense  labor  of  preparing  so  large  a  volume  in  so  short  & 
time  gives  rise  by  natural  reaction  to  a  dissatisfaction  in  the  mind  of 
the  author  greater  than  that  which  the  casual  reader  is  likely  to  ex- 
perience. Yet  I  venture  to  hope  that,  in  spite  of  many  defects,  tlua 
volume  will  not  fall  behind  its  predecessors  in  interest  and  value. 
I  have  the  honor  to  be,  yours  respectfully, 

B.  W.  EAYMOND, 
United  States  Commissioner  of  Mining  Statistics. 

Hon.  George  S.  Boutwell, 

Secretary  of  the  Treasury. 
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CHAPTER  L  \1 


CALIFOBHIA. 


SAN  DIEGO  COUNTY. 


For  the  first  time  this  eonnty  has  entered  the  list  of  those  producing 
bullion,  and  though  the  shipments  are  as  yet  small,  they  bid  fair  to  im- 
prove rapidly. 

The  mines  are  situated  forty-two  miles  northeast  of  the  towu  of  San 
Diego,  in  a  range  of  mountains  known  as  the  Isabella  Mountains.  They 
were  discovered  late  in  the  fall  of  1869-7-it  is  said  by  a  party  of  pros- 
I)ectors  returning  from  Arizonsi — and  the  extraordinarily  rich  ore  from 
the  ledges  first  located,  among  which  the  Washington  seems  to  be  the 
most  prominent,  caused  considerable  excitement  on  the  Pacific  coast  in 
the  spring  and  early  summer.  This  threatened  to  grow  into  a  regular 
stampede  at  one  time,  but  subsided  soon  when  it  was  found  that  the 
riches  were  not  available  without  the  aid  of  considerable  capital.  Sev- 
eral districts  were,  however,  organized,  and  a  town,  Julian  City,  sprang 
up  at  once  in  the  heart  of  the  region. 

C.  A.  Luckharcjt,  M.  E.,  who  visited  the  locality  early  in  1870,  reports 
to  me  the  following : 

Cuyfimac  or  Julian  mining  district  is  situated  in  San  Diego  County, 
California,  a  distance  of  foity-two  miles  by  stage-road,  in  a  northeasterly 
direction  from  San  Diego  City,  in  a  range  of  mountains  called  the  Santa 
Isabella  Mountains,  which  course  north  and  south,  lying  between  the 
Pacific  Coast  range  and  the  San  Bernardino  range  of  mountains,  and 
have  an  elevation  of  3,000  feet  above  sea-level.  It  was  located  in  the 
early  part  of  1870,  and  created  much  excitement,  caused  by  exag- 
gerations of  the  richness  of  the  gold  veins  discovered.  The  Cnyamac 
Mountain,  part  of  the  Santa  Isabella  Mountain,  is  thickly  covered  with 
nut-pine  timber,  abounds  in  sweet-water  springs,  and  has  many  very 
fertile  plateaux  covered  with  verdure.  Julian  City,  the  center  of  the 
district,  contains  about  two  hundred  houses  and  tents,  with  a  population 
of  four  hundred,  which,  however,  is  very  varying.  The  main  mass  of 
the  Cnyamac  Mountain  consists  of  mica  slate  and  homblendic  por- 
phyry, coursing  northeast  and  southwest,  standing  almost  vertical,  and 
bounded  westward  by  basaltic  rocks,  which  have  overflowed  its  western 
boundary  of  garnet  porphyry.  The  veins  are  very  numerous,  lie  on  the 
western  and  southwestern  slopes  of  the  mountain,  and  run  in  almost 
every  conceivable  direction,  subject  to  the  irregularities  of  the  hom- 
blendic porphyry.  The  larger  veins  run  northeast  and  southwest  and 
are  imbedded  in  the  slate.  Their  dip  is  from  70Oeast  to  almost  vertical. 
They  are  narrow  and  have  no  bold  outcrop,  and  only  in  places  have 
clearly  defined  walls  been  laid  open.  They  have  quartz  as  gangue,  and 
vaiy  from  ^  to  3  feet  in  width. 

Although  many  locations  have  been  made,  it  must  not  be  supposed 
that  each  represents  a  vein.  Many  claims  are  often  on  the  same  vein, 
and  many  have  nothing  more  than  a  few  detached  boulders,  embedded 
in  alluvium  and  debris,  for  a  foundation.  Gold  is  the  only  precious  metal 
which  the  veins  carry;  accompanying  it  are  traces  of  antimonblende, 
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which  has  been  erroneously  mistaken  for  silver  ore.  The  gold  occurs  in 
grains  and  also  in  thin  flakes,  and  is  about  790  fine.  It  is  disseminated 
very  sparingly  in  the  gangue,  but  occurs  in  rich  pockets  at  intervals. 
Ko  base  metal  accompanies  the  gold;  the  quartz  is  in  most  instances 
perfectly  white  and  dense,  not  even  stained  by  iron,  although  pyrites 
occur  in  traces  in  some  veins.  Besides  many  others,  the  Washington, 
Hidden  Treasure,  Headen,  Helvetia,  are  the  most  noteworthy.  They  vary 
from  18  inches  to  2J  feet  in  width,  and  have  yielded  rich  pockets  con- 
taining from  4  to  IJ  tons  of  ore,  but  their  average  ore  will  not  exceed  $1*5 
per  ton. 

Two  stamp-mills,  after  the  Washoe  pattern,  comprising  fifteen  vStamps, 
have  been  erected  in  this  district,  and  are  doing  well  at  present.  The 
district  is  new,  and  explorations  in  depth  are  very  limited,  not  exceed- 
ing 80  feet  in  any  mine,  and  as  far  as  work  has  progressed  the  veins 
show  less  gold  in  depth  than  at  the  surface,  and  pockets  occur  less  fre- 
quently. In  this  respect  Cuymac  district  is  similar  to  the  Aurora  mining 
district  of  Esmeralda,  Nevada,  which  also  yielded  in  its  infancy  con- 
siderable gold  near  the  surface,  but  not  one  mine  has  ever  been  profit- 
ably worked. 

The  geological  features  of  the  country  lead  to  expe<it  substantial  veins 
which  wilLlast  in  depth,  but  they  are  narrow,  and  it  can  only  be  hoped 
that  through  economical  management  their  owners  may  meet  with  suc- 
cess and  be  enabled  to  explore  them  suificiently  to  prove  their  actual 
merit. 

Leaving  Cuyamac  district  and  descending  the  southwestern  slope 
of  the  mountain  for  four  miles,  the  low  hills  binding  the  Santa  Isabella 
Valley  are  encountered;  here  placer-mining  has  been  carried  on,  but 
abandoned,  the  gold  being  very  thin  and  flaky,  and  too  sparingly  depos- 
ited to  pay. 

Since  Mr.  Luckhardt's  visit  more  mills  have  been  erected  in  this 
region,  among  which  is  a  Wilson  steam  stamp-mill.  It  commenced  to 
run  in  the  middle  of  June,  and  ran  most  of  the  time  until  November, 
though  it  had  to  lie  idle  often,  in  common  with  all  the  mills,  because 
there  was  no  ore  to  crush.  In  this  respect  the  San  Diego  gold  region  has 
undergone  the  same  experience  that  hundreds  have  gone  through  belbre, 
and  it  is  surprising  that  after  all  the  experienc43  gathered  elsewhere  these 
blunders  should  be  repeated  to-day.  I  mean  the  erection  of  mills  far 
ahead  of  the  capacity  of  the  mines  before  the  latter  are  openexl. 

Mr.  Dougine,  the  manager  of  the  Wilson  steam  stamp-mill,  has  made 
a  number  of  experiments  with  from  60  to  90  pounds  of  steam  and  a 
varying  number  of  drops,  &c.,  but  obtained  the  best  results  with  70 
pounds  of  steam  and  206  drops  per  minute.  On  August  10  he  crushed 
10  tons  800  pounds  of  Hayden  rock  in  eight  hours  forty-five  minutes, 
using  one  cord  of  wood,  (oak.)  On  August  11,  8,590  pounds  of  the 
hardest  rock  obtainable  were  crushed  in  five  hours,  with  65  pounds  of 
steam.  On  August  12,  with  68  pounds  of  steam,  to  crush  10,800  pounds 
of  ordinary  rock,  required  four  hours  fifty  minutes.  In  July,  51  tons 
were  crushed  in  forty-seven  hours.  The  average  amount  of  ore  which 
can  easily  be  crushed  in  a  day  (of  twenty-four  hours)  is  28  tons,  with  a 
No.  6  slot-screen,  and  using  not  over  three  cords  of  4-foot  wood;  the 
average  consumption  of  fuel  is  one  cord  to  10  tons  of  ore.  The  durability 
of  the  mill  is  very  great,  no  breakage  having  occurfed,  and  there  being 
no  signs  of  any  probability  of  a  breakag-e.  In  every  part  the  mill  has 
worked  wonderfully  well.  It  took  just  six  days  to  set  up  the  machine 
ro^dy  for  work.  It  is  simple,  durable,  economical,  and  eflicient.  Taking 
tbeae  points  into  consideration,  and  not  forgetting  its  comparatively 


CONDITION   OP  MINING  INDUSTRY — CALIFORNIA.  13 

yery  low  cost,  it  would  seem  that  the  mill  must  be  pronounced  a  great 

success.    It  is  thought  that,  at  San  Diego,  $6-ore  can  be  mined  and 

milled  at  a  profit  where  this  mill  is  used  and  the  same  party  owns  both. 

Bune  and  mill.    Four-foot  oak  costs  in  the  district  $3  per  cord,  and  for 

CQstom  work  the  mill  rates  are :  For  sample  lots,  $10  per  ton ;  for  50-tou 

lots,  $7 ;  for  100  tons  and  upward,  $6  per  ton.    It  should  also  be  stated, 

in  connection  with  the  above  figures,  that  the  same  boiler  which  supplies 

the  steam  for  the  Wilson  stamps  runs  two  steam-pumps,  one  for  feeding 

the  boiler,  and  one  for  pumping  back  the  water  from  the  settling-tank, 

this  last  being  necessary  on  account  of  the  rather  scanty  supply  of  that 

article. 

I  insert  the  following  milling  results  of  lots  of  ore  from  different  ledges 
in  the  district.  They  are  instructive  and  give  a  very  fair  idea  of  the 
richness  of  the  surface  ores  from  various  points : 

•  Amount  treated, 

Hise.  Tons.  Yield  per  ton. 

LoneStar 7  $7  00 

Do 5  70  00 

Shamiock 7  3  50 

Eagle 10  2  90 

Do 5  2  75 

San  Diego 19  15  00 

Do 51  6  00 

Owen's 16  5100 

Keystone 4  7  00 

High  Peak 10  42  00 

8hennau 4  4  82 

HannoD 3  3  50 

Pride  of  the  West H 3100 

White  Fawn 3  0  37 

North  Star 6  4  50 

North  America 6  4  00 

Monitor 4 6  4  00 

KUa 3  1  25 

Forty-Nine 12  12  50 

Hayden 19  40  00 

Shipments  of  bullion  from  the  Julian  district  commenced  in  April,  and 
up  to  the  middle  of  September  $10,341  had  been  shipped  by  Wells, 
Fargo  &  Co.,  and  310  ounces,  worth  about  818  per  ounce,  or  $5,580,  by 
Panly  &  Son,  making  in  all  about  816,000.  I  am  not  informed  as  to  the 
shipments  made  after  the  time  indicated,  but  in  December  it  was  re- 
ported that  little  or  no  rock  was  being  taken  out,  the  miners  lacking  the 
means  and  energy  to  develop  their  claims.  The  mills  were  making 
hardly  half-time,  and  it  was  feared  that  the  law-suit,  in  regard  to  the 
Cuyamac  grant,  which  threatened  to  deprive  fhe  miners  of  their  claims, 
would  be  decided  against  them.  I  have  not  learned  the  final  result  of 
the  suit,  but  am  informed  that  it  has  reached  its  termination  late  in  De- 
cember. 

SAN  BEENAEDINO  COUNTY. 

As  far  as  actual  production  is  concerned,  this  county  has  little  to  boast, 
the  only  quartz-mining  enterprise  reported  being  that  of  G.  E.  Moore, 
at  Belleville,  who  took  out,  with  six  men,  in  three  months,  120  ounces  of 
gold,  worth  $1,700. 

Of  higher  importance  are  the  late  discoveries  in  the  Clark  district, 
which,  together  with  the  mines  again  taken  up  in  the  Yellow  Pine 
district,  just  across  the  line,  in  Nevada,  have  caused  quite  a  stir  in  the 
Pacific  States. 
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The  following  report  on  this  district  as  well  as  that  on  the  Amargoza 
district  is  from  the  pen  of  Mr.  C.  A.  Luckhardt,  M.  E.: 

The  Clark  district  is  situated  thirty-three  miles  southerly  from  Yellow 
Pine,  in  San  Bernardino  County,  California,  on  the  eastern  slope  of 
Clark  Mountain,  which  is  a  portion  of  the  Opal  Mountains.  It  was 
discovered  and  located  in  the  latter  part  of  1869,  and  contains  now 
probably  forty  settlers,  all  miners.  There  are  no  agricultural  lauds,  but 
w  ater  and  fuel  in  abundance.  It  is  worthy  of  record  on  account  of  the 
principal  lode  of  the  district,  the  *  Copperworld.' 

The  Clark  Mountain  is  composed  principally  of  porphyries  broken 
through  by  belts  of  gabbro,  in  which  the  metalliferous  Veins  of  the 
district  occur.  The  porphyry  belt  on  the  west  bounds  on  mica,  slate, 
and  syenite,  which  reach  to  the  lower  hills  of  the  western  boundaries 
of  the  Colorado  River  Valley,  formed  of  sandstones  and  slates. 

There  has  been  but  little  work  done  in  the  district  as  yet.  Several 
veins  have  been  located,  carrying  principally  copper  ores,  accompaniecb 
by  galena,  and  bearing  a  variable  percentage  (k  silver.  As  gangue 
matter,  quartz  occurs  principally^  calcspar  is  subordinate.  The  Copper- 
world  is  a  stupendous  lode,  to  all  appearances  a  contact- vein,  having 
gabbro  above  and  porphyry  as  footwall.  It  crops  out  from  30  to  45  feet 
in  width,  for  600  feet  in  length,  carries  quartz  and  calcspar  as  vein 
matter,  and  copper  ore,  with  a  percentage  in  silver  varying  from  §30  to 
$100  per  ton,  with  some  galena  and  blende. 

As  yet  only  a  few  tons  of  ore  have  been  extracted  in  order  to  ship 
them  to  San  Francisco  for  experiment.  No  further  explorations  have 
been  made,  which  prevented  me  from  investigating  the  character  of  the 
vein  in  detail.  A  vast  amount  of  ore  stands  in  view,  averaging  38  per 
cent,  of  copper  and  $50  in  silver  per  ton,  and  the  intentions  of  the  com- 
pany are,  on  receipt  of  the  result  of  the  shipment  sent  to  San  Francisco, 
to  commence  operations  on  a  large  scale. 

The  Amargoza  district  lies  in  San  Bernardino  County,  State  of  Cali- 
fornia, sixty-five  to  seventy  miles  in  a  westerly  direction  from  Yellow 
Pine,  in  an  isolated  mountain  called  Amargoza  Mountiiin.  Amargoza 
Mountain  is  composed  of  porphyry  and  granite,  void  of  all  vegetation. 
The  nearest  fertile  soil  is  in  Amargoza  Valley,  fifteen  miles  north  from 
the  district  j  here  there  is  also  sweet  water. 

The  district  was  located  in  1856  for  the  purpose  of  gold  quartz  and 
placer  mining,  but  the  owners  had  to  abandon  the  territory  to  tlie 
Indians.  Since  then  it  has  been  relocated  in  1863,  when  I  vivsited  it  for 
the  first  time,  and  a  company  established  a  quartz-mill  and  met  with 
good  success  for  over  a  year;  afterward  work  was  discontinued  for 
reasons  not  known  to  mfe,  and  in  1870,  on  my  last  visit,  I  found  the 
district  deserted. 

The  veins  of  the  district  are  narrow,  and  are  embedded  in  porphyry, 
have  quartz  as  vein  matter,  and  carry  gold  free;  the  only  accompany- 
ing metal  is  iron,  as  a  sulphuret,  and  in  small  quantity;  the  extreme 
dryness  of  the  atmosphere  preventing  speedy  decomposition. 

The  district  is  remarkable  for  the  Amargoza  vein,  the  principal 
one.  It  varies  from  6  to  10  feet  in  width,  has  granite  above  and 
porphyry  below,  and  a  general  north  and  south  course,  dipping  78^  west. 

The  prominent  vein-matter  is  a  compact  quartzite,  carrying  free  gold, 
v»  hich  is  universally  distributed  throughout  the  vein,  both  as  coarse 
and  fine  gold,  in  grains  of  a  rough  surface,  not  in  leaves.  Amargoza 
JMountain  has  suffered  from  volcanic  eruptions  similar  to  the  Potosi 
Mountains  at  Yellow  Pine,  but  the  metamorphism  is  wanting.  A  curi- 
oas  phenomenon  is  observable  in  the  Amargoza  vein,  namely :  Near  the 
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surface  it  is  in  places  15  feet  wide,  contains  masses  of  black  honiblendio 
syenite,  not  resembling  the  granite  of  its  overlay,  mixed  with  and  oii- 
riched  by  the  qoartzite  of  the  vein,  and  this  granite  bears  coarse  gold, 
often  in  nests.  The  vein  has  been  attacked  by  various  tunnels  and 
shafts,  and  worked  to  a  depth  of  120  feet  in  places,  whei*c  this  granite 
still  oecnrSy  bnt  not  in  snch  large  masses,  cairying  gold;  but  there  is 
here  a  difference  in  the  quality  and  shape  of  the  gold  from  that  which 
the  vein  proper  carries.  No  iron  is  visible  in  the  granite.  Near  the 
surface  gold  was  found  in  pockets,  one  of  which  yielded  $11,000,  but 
the  average  of  the  ore  was  about  SdO  per  tpn.  "^  In  depth  the  gold 
became  finer,  more  universally  distributed  through  the  vein,  and*  the 
average  may  be  called  $18  to  $20  per  ton,  of  which  quality  thousands 
of  tons  exist  now,  which  only  await  the  time  when  the  surrounding 
country  will  be  more  settled  to  be  beneticiated  profitably. 

The  total  i>opnlation  of  this  county,  according  to  the  census,  is  3,988 ; 
Chinese,  16. 

LAKE,  SANTA  CLARA,  AND  FRESNO  COUNTIES. 

These  three  counties  contain  only  quicksilver  mines  and  are  the  only 
ones  in  which  this  metal  is  produced.  The  product  of  quicksilver  was 
not  large,  and  advanced  steadily  during  the  latter  pai*^  of  1870.  The 
following  was  the  product  of  the  different  mines  during  the  year  irom 
June  1, 1869,  to  June  1, 1870,  as  given  by  the  census  returns : 

In  Lake  County  the  Bedington  Company  employed  150 

.  bands  and  produced  5,541  flasks,  worth $166, 230 

In  Santa  Clara  County  the  Quicksilver  Mining  Company 

employed  500  men  and  produced  17,000  flasks,  worth 422, 450 

In  the  same  county  the  Santa  Clam  Guadalupe  Company 

employed  40  men  and  produced  524  flasks,  worth 19, 000 

The  New  Idria  Mining  Company,  in  Fresno  County,  em- 
ployed 350  men  through  the  year  and  produced  10,500 
tiiasks  from  8,000  tons  of  cinnabar,  worth 420, 000 

Total,  33,565  flasks,  worth 1,027,G^S0 

In  Lake  County,  Ejiox  &  Asbome  have  started  a  mine,  employing  .'ij 
men  for  some  time,  but  no  results  are  as  yet  known  to  me. 

In  regard  to  the  causes  of  the  great  rise  in  quicksilver,  the  San  Fran- 
cisco Bulletin  contained  an  article  in  December,  1870,  which,  on  account 
of  the  clearness  with  which  it  treats  the  whole  subject,  is  worth  repro- 
duction in  this  report : 

The  price  of  qaicksilver  has  been  again  advanced  10  cents  per  pound,  niakiiig  the  pr«^'«- 
ent  price  90  cents,  a  higher  figure  than  has  been  reached  for  many  years.  As  much  Las 
been  said  and  written  concerning  the  recent  advances,  the  monopoly  of  the  article, 
both  here  and  in  Enrope,  and  the  present  status  of  the  several  California  mines,  it  will 
be  worth  while  to  give  a  little  history  of  the  speculations  and  combiuatious  in  quick- 
silver for  some  years  past,  which  will  afford  some  insight  as  to  the  maiiDur  in  Avhicli 
**  big  things '^  are  put  up  for  the  benefit  of  a  few  specuLitors  at  the  exi>em>e  of  the 
great  industries  oi  the  country. 

For  some  years  prior  to  I860,  the  supply  of  quicksilver  had  been  largely  in  exces-s  of 
the  demand,  andiUie  price  here  had  b^u  kept  up  only  by  the  leading  speculators — 
Messrs.  Barron  Sl  Mills — ha vinj^  contracted  for  the  entire  product  of  the  new  Alma^lcn 
mine  for  two  years,  with  a  limit  of  50,000  flasks,  at  ^V)  |>er  tlask,  and  also  by  pnrcL:is- 
inc  the  entire  product  of  the  Eedington  and  New  Idria  mines,  the  yield  of  thL->*i  T'vo 
being  at  that  time  but  about  4,000  flasks  per  annum  each.  In  April.  InCy:^  the  con- 
tracting parties,  finding  that  the  production  was  largely  increasing  while  the  demand 
lemained  about  the  same,  declined  making  any  further  contract  lor  pnrchasin;;.  and 
after  considerable  negotiation  a  combination  was  finally  aiTunged  between  the  uew 
Almaden,  repreecnted  by  8.  F.  Butterworth.  the  New  Idria,  controlled  by  Barron  A: 
Miii«^  jud  the  BftdJBgfc^  miiiey  owned  by  Bedingtou  &  Livenuorc,  for  tvio  ^f^s^x^   T'uv 
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New  AlmadeD,  which  claimed  to  have  a  capacity  for  delivering  4,000  flasks  per  month, 
agreed  to  limit  their  production  to  24,000  per  annum,  and  the  fiedington  and  New  Idria, 
each  of  which  claimed  a  capacity  of  1,50C)  flasks  per  month,  agreed  to  limit  their  pro- 
duct to  10,000  flasks  per  annum  each.  Barron  &,  Co.,  under  the  contract,  were  to  be 
the  shipping  and  foreign  agents,  and  Rcdiugton  6l  Co.  were  to  have  the  exclusive  local 
sale.  Tho  price  to  consumers  in  the  Pacific  States  was  fixed  at  60  cents  per  pound,  oi 
(45  90  per  flask ;  while  the  product  sent  abroad,  being  the  much  larger  portion,  sold 
for  from  $20  to  $40  per  flask ;  the  average  of  home  and  foreign  sales  nettinc  to  the 
combination  about  |35  per  flask.  The  product  of  all  the  mines  fell  considerably  short 
of  anticipation,  tho  New  Almaden  delivering  but  about  18,000  per  annum,  the  New 
Idria  about  8,000,  and  the  Bedin^on  7,000. 

In  the  early  p^rt  of  1870,  we  hud  by  the  annual  report  of  the  Now  Almaden  Com- 
pany, published  in  New  York,  that  they  were  in  a  very  bad  financial  position,  a  judg- 
ment of  $55,000  in  gold  having  to  be  immediately  paid ;  and,  in  addition,  there  was  a 
large  amount  duo  the  Bank  of  California,  payment  of  which  was  impoatively  de- 
manded.   In  this  emergency,  their  managing  agent  in  San  Francisco,  S.  F.  Butter- 

'  worth,  was  authorized  to  make  some  financial  arrangement  to  relieve  their  pressing 
need,  and  that  gentleman,  in  pursuance  of  the  object,  entered  into  a  contract  with 
D.  O.  MUls,  by  which  all  quicksilver  belonging  to  the  New  Almaden  in  foreign  mar- 
kets (about  26,<)00  flasks)  was  sold  for  $32  per  flask,  and  tho  entire  product  of  the  mine 
for  two  years  up  to  April  1, 1870,  (with  a  limit  of  2,000  flasks  per  month,)  sold  for  $31 
per  flask. 

Upon  the  expiration  of  the  combination  between  the  New  Almaden,  the  New  Idiia, 
and  the  Redington  mines,  the  owners  of  the  last-named  company,  knowing  that  the 
New  Almaden  and  New  Idria  were  controlled  by  the  same  parties,  declineu  either  to 
enter  into  a  new  Combination  or  to  contract  to  sell  their  product  at  anything  like  the 
price  paid  for  the  New  Almaden ;  but,  after  considerable  nem)tiation,  finally  entered 
into  a  contract  with  Barron  &.  Mills  to  sell  their  entire  proauct  for  ten  years.  The 
price  was  not  mode  public,  but  it  was  generall3'  understood  that  they  rcceiveil  $40  per 
flask,  and  agreed  to  limit  their  product  to  the  same  amount  as  in  the  previous  combi- 
nation, 10,000  flasks  per  annum.  Tho  great  falling  off  in  the  product  of  the  New  Al- 
maden, which  almost  immediately  declined  to  less  than  1,000  flasks  i>er  month,  and  tha 
subsequent  lease  of  tho  Spanish  mine  to  the  Rothschilds,  who  advanced  the  price  in 
London  £2  i>cr  flask,  has  enabled  the  holders  here  to  advance  the  price  until  it  has  now 
reached  90  cents  per  pound,  or  $68  85  per  flask,  and  the  owners  oi  the  Redington  mine, 
who,  under  their  contract,  still  hold  exclusive  control  of  the  local  sale,  now  have  tho 

.  satisfaction  of  delivering  the  quicksilver  to  Barron  &,  Mills  at  $40  per  flask,  and  re- 
selling it  under  their  orders  for  $68  86.  Strangely  enough,  the  product  of  their  mine, 
which  started  off  at  tho  full  limit,  has,  as  the  price  increasea,  gradually  dwindled 
down  to  about  300  flasks  per  month,  and,  i^thougn  it  is  well  known  that  they  have 
recently  opened  new  and  large  veins  of  rich  ore  in  their  mine,  thev  are  now,  it  is  said, 
running  but  one  furnace,  and,  it  is  intimated,  may  even  be  obliged  by  '^  circumstances 
over  which  they  have  no  control "  to  suspend  operations  entirely. 

There  are  several  other  mines  of  small  capacity  now  being  worked — ^the  Pope  Valley 
mine,  near  Napa,  and  one  or  two  in  Lake  County,  near  the  Redington  mine — all  of 
whicn  may  be  mode  to  pay  at  tho  present  high  price  of  quicksilver,  and  it  is  to  be 
hoped  that  they  will  yet  be  worked  up  to  a  product  which  will  end  the  monox>oly  that 
is  now  damaging  the  interests  of  the  coast  to  an  extent  only  realized  by  tnoso  who 
are  concerned  in  mining  operations.  The  future  outlook,  which  is  not  a  flattering  one 
for  consumers,  may  be  summed  up  alM>ut  as  follows:  The  Spanish  mines  are  under 
lease  to  the  ]({othschild8,  who  will  control  the  foreign  market;  the  New  Almaden, 
which  formerly  ])roduced  as  high  as  4,000  flasks  i)er  month,  has  fallen  to  less  than  1,000, 
and,  it  is  said  by  those  best  inrormed,  will  be  likely  to  decline  considerably  from  that 
figure. 

The  New  Idria,  besides  being  involved  in  litigation  which  may  compel  its  stopping, 
has  also  fallen  off  greatly  in  its  yield,  and  the  product  of  the  Redington  mine  is  pur- 
posely kept  at  a  low  figure,  because  its  owners  prefer  to  keep  their  ore  in  the  mine 
rather  than  deliver  it  at  the  price  agreed  upon  under  a  contract  which  only  compels 
them  to  deliver  what  they  manufacture.  The  only  chance  for  a  reduction  in  tho  price 
is  in  the  increase  of  product  from  new  mines,  or  from  the  smaller  mines  now  being 
worked,  and  it  is  to  be  hoped  that  the  attention  of  capitalists  may  be  turned  to  this 
subject.  It  is  lamentable  that  an  article  so  indispensable  in  lode-mining,  and  even  in 
a  great  part  of  our  deep  gravel  operations,  should  be  pushed  to  an  extreme  price  by 
speculative  combinations,  which  necessarily  depress,  to  some  extent,  a  leading  indus- 
try of  the  State,  and  greatly  diminish  the  profits  of  those  who  continue  to  prosecute  it. 

The  popalation  of  these  comities  is  given  by  the  census  as  follows : 

Total.  Chinese. 

Lake 2,969  119 

Santa  Clara 26,246  1,520 

JFiveao , 6,336  487 
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INTO   COITNTY. 

This  connty,  mentioned  favorably  in  last  year's  report,  lias  steadily 
advanced  in  mineral  productiveness.  Some  gold  quartz-mining  enter- 
priaes  have  been  in  operation,  but  the  product  from  these  is  mu^h 
smaller  than  that  from  the  argentiferous  galena  lodes,  which  so  soon 
after  tiiieir  discovery  commeno^  producing  regularly,  and  consequently 
came  into  favorable  notice. 

Nine  gold  quartz-mining  enterprises  are  reported  to  me.  They  em- 
ployed together  thirteen  men  an  average  of  8.C  mouths,  and  the  wages 
paid  were  from  $50  to  $75  per  month,  according  to  the  work  to  be  per- 
formed. The  total  product  was  $67,000,  showing  that  the  mines  are 
worked  in  a  very  small  way.  The  most  prominent  claims  are  the  fol- 
lowing: 

PUODUCT. 

Amalg.,  oz.  Value. 

McMurray  and  Main 1,044  $14,625 

Pedrick  ACo C30  10,080 

MendeviUe&  Co 620  10,000 

Lar;^,  Jrfin 7:^  10,720 

Only  seven  men  were  employed  on  these  claims ;  four  on  the  two  first 
mentioned  during  the  entire  year,  one  diiriug  six  months  by  Mendeville 
&  Co.,  and  two  during  eight  months  by  John  Larger. 

The  discoveries  of  argentiferous  galena  in  the  vicinity  of  Owen's  Eiver 
at  Cerro  (Jordo  are  important,  and  I  therefore  give  it,  in  addition  to  the 
information  furnished  in  my  former  report,  a  more  extended  notice  this 
year. 

The  observations  here  recorded  were  mostly  made  on  the  spot  by  Mr. 
C.  A.  Luckhardt,  an  engineer  well  known  on  the  Pacific  coast.  His  re- 
port to  me  is  given  with  such  additions  as  I  am  enabled  to  make  from 
information  received  at  a  later  date. 

Cerro  Gordo  or  Lone  Pine  mining  district  and  vicinity. — Cerro  Gordo 

mining  district  is  situated  in  the  southwestern  portion  of  Inyo  County, 

in  a  range  of  mountains  called  Inyo  Mountains,  the  southern  extension 

of  the  White  Mountains.    They  are  bounded  by  Owen's  Valley  and 

Owen's  Lake,  and  Lone  Pine  Valley,  formed  by  the  Palisade  and  Inyo 

Mountains,  on  the  west ;  by  Saline's  Valley,  formed  by  the  Pahnamint 

and  Inyo  Mountains,  on  the  east ;  and  by  the  Coso  Mountains,  wiiich 

are  the  southern  extension  of  the  Inyo  Mountains,  on  the  south.    The 

Inyo  Mountains  have  agenerfil  north  and  south  course,  and  are  elevated 

from  7,000  to  8,000  feet  above  the  level  of  the  sea.    They  are  a  rugged 

chain  of  mountains,  slope  more  to  the  westward  (about  2,500  feet  into 

Owen's  Valley)  than  they  do  to  the  eastward,  where  high  plateaus 

gradually  connect  them  with  the  Pahnamint  Mountains. 

The  general  topography  of  Owen's  Valley  is  too  well  known  to  require 
extended  notice  here.  SuflBce  it  to  say,  that  its  soil  for  over  thirty  miles 
in  length,  varying  in  width  from  four  to  six  miles,  is  excellently  watered 
and  offers  rare  inducements  for  agriculture.  That  portion  of  the  valley 
where  Owen's  River  empties  into  Owen's  Lake  is  termed  Lone  Pine  Val- 
ley. Here  Lone  Pine  City  is  situated.  It  is  two  hundred  and  sixty  miles 
from  Los  Angeles  by  wagon-road,  and  connected  with  Visalia,  ninety 
miles  distant,  by  stage-road.  The  nearest  town  to  Lone  Pine  is  Fort 
Independence,  (a  Government  post,)  which  lies  eighteen  miles  to  the 
northward,  and  to  which  leads  a  stage-road. 

Lone  Pine  City  is  but  a  late  settlement,  comprising  about  two  hun- 
dred houses  and  a  population  not  exceeding  seven  hundred.  In  its  im- 
mediate vicinity  are  fields  where  agriculture  is  carried  on  \^\t\i  \£^^yA 
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results.  Near  to  the  city  Jire  two  mill-sites,  with  reduction  works — the 
larger  oue  belonging  to  the  Cervantes  Mining  Company — about  three- 
fourths  of  a  mile  from  town,  comprising  three  furnaces,  crushers,  &c.,  oi 
thirty  tons  beneficiating  capiicity,  the  whole  driven  by  water-[K>wer. 
Wjthiu  one-fourth  to  one-half  mile  from  Loue  Pine  runs  Owen's  River, 
which  is  navigable  for  flat-boats  at  all  seasons  of  the  year  from  Owen's 
Lake  up  to  Owensville,  a  distance  of  sixty-live  miles. 

The  mountains  which  bound  Lcme  Pine  Valley  on  the  west,  and 
which  slope  very  abruptly  eastward  into  Lone  Pine  and  Owen's  Valley, 
are  worthy  of  mention.  The  most  prominent  peaks  are  ]Mount  Whit- 
ney, 15,000  feet ;  Mount  Williamson,  14,300  feet,  and  Mount  Tyndall, 
14,000  feet  high.  These  mountains  abound  in  timber  lands,  and  furnish 
wat^r  in  sufficient  ciuantities  for  excellent  mill-sites.  Although  timber 
i«  abundant,  all  lumber  for  building  purposes  comes,  as  yet,  from  a 
point  fifty  miles  to  the  northeast  of  Lone  Pine,-  aud  is,  consequently, 
still  high  in  price. 

Cerro  Gordo  City,  the  center  of  tlie  mining  district,  is  situated  about 
7,200  feet  above  the  ocean  level,  and  nineteen  miles  by  wagon-road  in  a 
southeastern  direction  from  Lone  Pine  City.  Its  elevation  above  Lone 
Pine  is  about  2,000  feet.  It  lies  in  a  deep  ravine  on  the  western  slope 
of  Inyo  Mountain,  and  has  at  present  about  five  hundred  and  fifty  in- 
habitants. The  mountains  here  are  almost  barren  of  vegetation,  and 
there  is  but  a  limited  amount  of  fuel.  Wat<?r  is  very  scarce.  At  pres- 
ent there  are  but  three  w^ells  of  from  20  to  GO  feet  in  depth,  and  some 
water  (3  to  4  inches)  has  been  brought  in  pipes  a  distance  of  four  and  a 
half  miles,  which,  however,  is  barely  sufficient  for  home  consumption. 
l?his  fact  has  been  a  great  detriment  to  operations  at  Cerro  Gordo  thus 
far,  but  in  time  it  can  be  remedied  by  suiking  more  wells,  and  bringing 
water  from  a  point  nine  miles  north  of  the  city  in  pipes  or  ditches  and 
flumes.  There  is  quite  a  supply  at  the  locality  spoken  of,  and  the  en- 
terprise will  involve  a  cost  of  not  more  than  $80,000. 

That  portion  of  the  Inyo  Mountains  in  which  Cerro  Gordo  mining 
district  is  vsituated  consists  of  a  single  chain,  having  a  general  north- 
western and  southeastern  course.  It  is  not  exactly  detached  from  the 
Inyo  range,  but  a  depression  of  about  600  feet  to  the  northward  sepa- 
rates it  ai)parently,  while  southward  it  falls  gradually  toward  Owen's 
Lake.  Its  canons  and  ravines  have  a  general  southwest  dinH.'tion,  de- 
scending toward  Owen's  Vallej' ;  they  are  abrupt  for  about  two  miles 
from  the  mountain  summit,  but  farther  south  the  slope  is  more  gradual, 
and  low  hills,  for  a  distance  of  about  two  miles,  intervene  between  the 
steeper  parts  and  the  valley.  The  main  bulk  of  this  range,  which  is 
called  Cerro  Gordo,  is  composed  of  metamorphic  rocks,  whicli  contain 
lieavy  belts  of  crystalline  and  compact  limestone,  and  are  intersected  by 
porphyries  of  various  character.  The  lines  of  contact  are  promptly 
discernible,  even  where  the  shites  are  partly  covered  over  by  soil,  the 
latter  l>eing  mostly  ferruginous  clay-slates,  but  sometimes  they  are  cal- 
careous. The  lower  portion  of  the  southwe-stern  slope,  about  one  and  a 
half  miles  from  Owen's  Valley,  shows  a  massive  belt  of  siliceous  slates. 
They  run  ])arallel  with  the  main  mountain-chain,  dip  southwest,  and 
seem  to  be  the  division  line  between  the  sandstone  formation  of  the  lowest 
hills  and  the  metalliferous  belt  of  the  mountain  above.  In  this  met^Ulif- 
erous  belt,  limestone  is  predominant.  The  veins  occur  either  altogether 
in  it,  or  as  contact-veins.  In  the  former  case,  the  foot-wall  of  a  vein  is 
generally  discernible  by  a  clay-seam,  forming  the  division  line.  The 
hanging  and  ibot-wall  of  a  vein  are  in  many  instances  distinguished  from 
one  another  bj  the  diiferent  crystalline  structure  of  the  limestone,  but 
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in  most  cases  the  walls  are  compaet  limestone,  showing  only  here  and 
there  signs  of  a  crystalline  structure,  while  the  vein-matter  is  a  crystal- 
I    line  hmestone.    In  the  sexionil  case,  that  of  contact- veins,  we  have  gen- 
/    erally  shite   overlying,  quartz,  or   quartzite   predominating  as   vein- 
iiiatiix,  and  compact  limestone  as  foot-wall.    The  outcrops  of  these 
Veins  are  often  very  bold  and  massive,  but  in  many  instances  they  have 
siiilW-ed  a  dislocation  sideways,  the  cause  of  which  is  fully  explained  by 
tiie  abruptness  of  the  cilTious.    This  is  very  apt  to  mislead  as  to  the  ac- 
tual width  or  dip  of  a  vein,  and  even  as  to  its  location. 

The  course  of  the  veins  is  northwest  and  southeast,  with  a  change- 
able southwesterly  dip,  except  in  the  extreme  northern  portion  of 
tbe  district,  where  the  veins  tuni  more  and  more  to  an  east  and  west 
course,  and  dip  north.  Tlie  northwest  and  southeast  course  is  a  general 
rale,  but  is  not  exempt  from  exceptions,  as  metalliferous  cross-courses 
exist  in  the  district:  for  instance,  the  Soledad  vein,  which  strikes  the 
St.  Lucas  aud  Abundancia  at  an  angle  of  65^,  and  has  an  almost  north 
and  south  course,  and  dips  west.  Most  of  the  veins  dip  from  70^  to  BO^ 
except  near  the  surface,  where  iiTe^ilarities  are  naturally  to  be  expected 
aud  are  frequently  met  with.  The  veins  of  the  district  may  be  divide<l 
nito  two  distinct  classes,  according  to  their  contents,  namely:  1.  Those 
which  carry  mainly  argentiferous  galena  ores ;  and  2.  Those  which  carry 
principally  copper  ores. 

The  ftrst  class  have  invariably  limestone,  the  second  class  predomi- 
nantly quartz  and  quartzite,  as  vein-matter.  The  second  class  are  best 
defined  and  the  more  massive  of  the  two,  and  are  also  less  subject  to 
in-egularities  near  the  surface  than  the  first  class.  The}-  carry  the 
lar*jer  amount  of  precious  metal,  and  are  in  consequence  termed  'silver 
leads'  throughout  the  district,  while  the  first  class  are  known  as  '  lead 
leads.' 

I  Local  circumstances  have  been  the  cause,  that  up  to  the  present  time 
i  but  a  Umited  amount  of  work  has  been  done  on  the  veins,  hardly  sufii- 
I  eieut  to  realize  the  actual  merits  of  many  of  them.  The  aim  of  all 
j  work  done  so  far  has  been  always  to  produce  in  the  shortest  possible 
'  time  the  largest  amount  of  ore  in  order  to  realize^  and  judicious  work, 
'  namely,  producing  and  developing  at  the  same  time^  has  been  neglected. 
''  Every*  mining  district  in  its  infancy  is,  of  course,  subject  to  this, 
es|)ecmlly  if  its  yield  can  be  made  available  forthwith,  as  is  and  has 
been  thecase  in  Cerro  Gordo  ever  since  its  discover}'. 

To  facilitate  a  description  of  the  ores  I  shall  retain  the  terms  in  voguo 
in  the  district,  calling  the  above  first  class  "galena  ores"  and  the 
second  class  "silver  ores." 

The  ores  of  the  district  are  of  various  nature  and  character,  the 
latter  undoubtedly  attributable  to  the  character  of  the  rock,  which 
forms  the  main  bulk  of  the  vein-matrix,  and  also  to  the  nature  of  the 
rock  which  occurs  in  the  immediate  vicinitv  of  the  veins.  They  are 
argentiferous  galena,  (coarse  and  fine  crystallized,)  carbonate  of  hnul, 
argentiferous  copper  ore,  iirincipally  as  gray  copper  ore,  and  iron  pyrites 
in  various  stages  of  decomposition. 

Subordinately  occur  antimonial  silver  ore  with  traces  of  speiss-cobalt, 
silver-copper  glance,  silver-bearing  malachite,  azurite,  sulphuret  of  silver, 
Sijmetimes  partly  decomposed  and  mostly  free  from  refractory  metals, 
and  native  silver,  which  occurs  often  in  the  malachite  and  azurite. 

Gold  is  found  in  traces  only,  and  occurs  mostly  in  the  northern  por- 
tion of  the  district,  although  some  of  the  veins  situated  in  the  extreme 
southwesterly  part  of  the  district  show  it  sometimes.  Nearly  all  the 
veins  carry  more  or  less  of  all  the  above-named  ores,  \)\\l,  ;x^  ^VcvXxtii 
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above,  the  veins  bearing  limestone  as  gangne  matter  have  galena  prrs 
dominant,  accompanied  by  iron  pyrites,  which,  near  the  siurface,  ai'e 
deoomposod  to  oxides,  coloring  the  entire  vein-matter  yellowish  and  red, 
and  entirely  veiling  its  texture.  The  ore  in  these  veins,  as  far  as  can  he 
observed  by  actual  explorations  made  up  to  the  present  time,  occurs  in 
nests,  pockets,  and  irregularly  shaped  deposits,  which  run  generally  paral- 
lel with  and  lie  very  close  to  the  foot- wall  or  the  vein.  These  vary  in 
width  from  1  to  15  feet,  and  have  in  several  instances  been  worked  to  a 
veitical  depth  of  40  feet  and  over  lliO  feet  in  length  on  the  strike  of  the 
vein,  showing  no  signs  of  pinching;  on  the  contrary,  in  two  instances, 
a  depth  of  150  and  170  feet  has  been  attained,  where  the  iron  pyrites  are 
only  partially  decomposed,  and  here  the  silver  value  has  Ix^n  found 
unchanged  in  the  ores.  The  lowest  workings  of  the  district  have  in  no 
instance  reached  the  water-level,  and  it  is  impossible  to  say  how  the 
silver  value  of  the  ores  will  hold  out  where  they  will  be  found  entirely 
iindecomposed.  So  far  this  has  not  changed  at  a  depth  where  the 
accompanying  iron  ore  changed  its  entire  character,  and  this  must  lead 
us  to  exi)ect  a  continuation  of  the  silver  value  of  the  ores  in  depth. 
The  galena  occurs  in  various  forms,  from  the  coarsely  crystallized  to  the 
granular  and  almost  solid  texture;  and  although  the  former  theory  of 
the  German  miners,  that  the  finer  and  closer  the  crystals  the  richer  is 
the  ore  in  silver,  is  now  considered  wrong,  this  has  nevertheless  been 
found  to  be  the  case  in  Cerro  Gordo.  A  sample  of  coarse  crystals  of 
g;dena,  from  the  Union  mine,  25  feet  below  the  surface,  yielded  884  32 
in  silver  and  G7  per  cent,  of  lead,  while  a  similar  sample,  from  the  same 
vein,  taken  from  GO  feet  below  the  surface  out  of  the  Santa  Maria  tun- 
nel, where  the  accomiwnyingiron  pyrites  were  little,  if  any,  decomposed, 
gave  $91  13  in  silver  and  58  i>er  cent,  of  lead.  The  finely  crystal- 
lized gideua  from  the  Union  mine,  from  about  40  feet  below  the  sur- 
taco,  was  found  to  contain  61  per  cent,  of  lead  and  $117  53  in  silver  per 
ton  of  ore. 

The  class  of  veins  bearing  quartz  as  vein-matter  and  cupriferous  silver 
ores  carries  gjdena  only  subordinately.  The  ores  occur  generally  in 
seams  from  2  inches  to  5  feet  wide,  and  can  l>e  followed  wi^h  some 
degixH>  of  i*ertainty  as  to 'duration  in  depth.  They  lie  generally  in  or 
near  the  center  of  the  vein,  wide  and  narrow  at  intervals,  and  when,  as 
is  sometimes  the  case,  they  hug  the  hanging  wall  for  some  distance, 
they  contain  rich  ores.  But  when  the  entiw  fissure  from  wall  to  wall  is 
filled  with  ore,  it  is  generally  iXK>r  in  silver  and  mnch  mixeil  with  vein- 
matter.  In  some  instances  the  work  done  in  depth  on  these  veins  has 
pmven  that  the  ore  improves  in  quality  and  quantity  as  depth  on  the 
vein  is  attained,  as,  for  instance,  in  the  St.  Lucas  mine.  The  outcrop  of 
this  vein  shows  malachite  stains  profusely  in  many  places,  bearing  $7  to 
>»12  ])er  ton  in  silver ;  45  feet  below  the  surface  no  highly  oxidize<l  cojv 
IH^r  ores  are  found,  and  4  feet  of  the  vein-matter  bear  #91  19  silver  i)er 
ton. 

S:impled  cupriferous  ores  yielded  in  silver  as  follows : 

A.  A  gray  copper  ote.  containing  antimonial  ores,  a  refractory  ore  for 
smelting,  which  forms  the  greater  ])ortion  of  the  ore  of  the  SL  Lucas 
mine,  contsiinei!  per  ton  893  (U)  in  silver. 

B.  A  highly  oxidized  ore,  containing  silver-oopi^r  glance,  forming  an 
average  of  1  fbot  in  width  of  ore,  30  feet  below  the  surface,  in  tiie  "San 
Ignacio  mine,  containet!  per  ton  8HU  78  in  silver. 

C.  A  srill  higher  oxidized  ore,  mostly  antimonial,  with  stains  of  lead- 
ochre,  S4>me  malachite,  and  aznrite,  forming  a  sesim  0  inches  wide  in  the 

JSan  Igusuw  miae^  elofie  to  the  surface,  yielded  $289  03  in  silver  and  #4U  51 
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in  gold ;  total,  $329  56  per  ton.  This  is  the  only  sample  from  the  entire 
iistrict  which  has  come  under  my  notice  showing  an  available  quantity 
of  ffold. 

D.  A  sample  of  azurite,  apparently  not  carrying  silver,  from  the  out- 
crop of  the  St.  Louis  mine,  yielded  8106  81  in  silver. 

In  order  to  acquire  a  good  insight  into  the  value  of  the  ores  of  the 
district  as  a  whole,  from  twenty-seven  to  thirty  mines  were  visited,  and 
the  ores  sampled  as  th^y  occur,  regardless  of  assorting.  An  average 
simple  taken  from  all  the  samples  thus  obtained  assayed  $08  52  per 
ton  silver  as  an  average  for  the  entire  district.  By  proper  assorting 
this  yield  can  be  raised  to  $143  91  per  ton,  as  will  appear  below. 

The  following  is  a  list  of  the  assays  made,  giving  notes  on  the  veins 
from  which  the  samples  were  taken. 

I.  Gralena  ores  of  Cerro  Gordo : 

1.  Sampled  8  feet  ore- width;  much  vein-matter;  about  |  ore  to  | 
waste ;  from  Freiburgh  No.  1  mine ;  assay,  825  12. 

2.  Sampled  3  feet  ore- width;  about  |  waste;  easily  assorted ;  some 
copi)er;  fi-om  San  Felipe  mine;  assay,  $12  56. 

3.  Sampled  2  feet  ore- width ;  about  J  oi*e,  ^  waste ;  containing  no  cop- 
per or  antimou3^ ;  f^om  Union  mine ;  assay,  $25  62. 

L  6  feet  ore- width  j  about  J  ore,  J  waste ;  some  copper;  no  antimony ; 
from  San  Aberliuo  mine;  assay,  $54  07. 

5.  2  feet  ore- width,  in  a  vein  15  feet  wide;  about  %  ore  to  J  waste ; 
coutaius  some  antimony  and  very  little  copper;  from  Union  mine ; 
assay,  $91  10. 

6.  4  feet  ore- width ;  very  ferruginous ;  hard  to  assort ;  traces  of  cop- 
per; from  Front  mine;  assay,  $oS  11. 

7.  IJ  feet  ore- width;  §  ore  to  ^  waste;  galena  in  spots;  no  copper; 
hard  to  assort ;  Guaymas  mine ;  assay,  $36  23. 

8.  IG  feet  ore-width  ;  very  ferruginous ;  can  be  easily  assorted ;  J  ore, 
J  waste ;  from  Union  mine ;  assay,  $4^'5  oo. 

0.  17  feet  ore-width ;  ore  in  seams ;  |  ore,  ^  waste ;  can  be  ejisily  as- 
sorted; the  only  thing  accompanying  the  galena  are  very  soft  oxides  of 
iron,  cemented  together  by  an  argillaceous  ma.ss ;  from  San  Felipe  mine ; 
assay,  $12  56. 

10.  6  feet  ore-width  ;  no  antimony  or  copper;  about  J  ore,  J  waste; 
the  ore  occurring  in  pockets;  tiom  Freiburgh  mine  ;  assay,  $43  08. 

11.  4  feet  ore-width,  in  a  vein  12  feet  wide;  J  ore,  §  waste;  not  so 
easily  assorted;  from  Asteroid  mine;  assay,  842  46. 

12.'  14  feet  ore-width ;  an  average  tliroughout  all  the  stopes  of  the 
Union,  Front,  and  Fn^iburgh  mines;  J  waste,  J  ore;  assorted  by  hand, 
but  not  very  carefully ;  assiiy,  $100  53. 

13.  IJ  foot  oi-e-width;  Queen  City  mine;  the  vein  is  throughout  7 
feet  wide;  can  be  assorted  in  extracting  the  ores  from  the  mine  easily 
to  J  ore  to  §  waste ;  assay,  $84  82. 

II.  Copi>er  ores-of  CeiTO  Gordo : 

1.  8  feet  ore- width,  on  outcrop;  only  stains  of  malachite  visible :  mine 
not  developed;  cannot  be  called  ore;  sampled  as  a  prosi)ect;  from 
Abundancia;  assay,  $6  28. 

2.  2  feet  ore-width  in  vein  24  feet  wide ;  mostly  malachite  and  anti- 
moiiiai  oi-es;  easily  assorted  to  ^  ore,  J  waste ;  from  Abundancia  mine; 
assay,  $80  10. 

.3.  2J  feet  ore-width;  highly  oxidized  ore;  mostly  copper  and  anti- 
moniai  ores;  J  waste,  f  ore;  vein  10  feet  wide;  San  Ignacio  mine ;  as- 
twy,  831G  14. 
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4.  7  feet  ore- width;  some  galena;  not  refractory  ore;  J  ore,  J  waste; 
from  San  Iguacio  mine;  assay,  $1(>1  78. 

r>.  8  feet  widtli  of  the  entire  vein  of  No.  4;  Sau  Ignacio;  can  easilj^ 
be  assorted  to  ^  ore  f  waste ;  from  poor  portion  of  the  mine ;  assa\v 

$;u  42. 

6.  5.J  feet  width  of  vein  ;  sampled  as  it  would  be  taken  out  before  anv- 
assorting  could  be  done;  ore  in  spots;  no  galena;  can  be  assorteil 
easilv  by  hand,  Siiy  ^V  ^^*^7  ri  waste ;  from  Gnmd  Poder  mine ;  assiiVy 
$10  98. 

7.  4  feet  vein- width  ;  docile  ore ;  little  lead,  say  J  ore  §  wast«;  from 
the  Guaymas  mine ;  assay,  847  13. 

8.  2i  feet  ore  width,  being  two  separate  pay  streaks  in  a  vein  G  feet 
Avide;  does  not  require  much  assorting;  contJiius  some  antimouial  ores; 
from  Candelaria  mine;  assay,  $105  39. 

9.  3  feet  oi^e-width,  vein  4  feet  wide;  contains  considerable  galena,  is 
assorted  to  about  J  ore  3  waste;  contains  antimonial  ores;  from  San, 
Lucas  mine ;  assay,  $108  OG. 

10.  A  vein  3  feet  wide;  San  Benito  mine;  about  i  ore  i  waste;  no 
galena.  This  is  a  sample  from  the  mine  and  from  the  dump  which  was 
assorted  ^  ore  J  waste ;  ore  can  be  amalgamated,  and  may  be  called  aii 
average;  assay,  $10G  83. 

11.  A  vein  which  is  27  feet  wide  at  the  outcrop,  showing  about  10  per 
C(Mit.  of  galena  and  silver  copper-glance,  very  si)aringly  distributed 
throughcmt  the  vein.  One  ore-seam  is  18  inches,  widening  and  narrow- 
ing along  the  outcrop  ;  from  Abundancia;  not  developed  much;  assay, 
$<  S%), 

12.  3.}  feet  ore-width;  mostly  oxidized  ores;   vein  is  5  feet  \vi<l( 
easily  assorted,  to  about  |  ore,  ^  waste ;  from  Asteroid  mine ;  assa V 
$105  75. 

13.  Several  ore-seam§,  from  2  inches  to  1  foot  in  width,  on  a  vein  G 
feet  wide,  making  in  all  probably  about  20  inches  of  ore  width  ;  from 
Fermin  mine;  ore  fit  for  wet  process  of  beneficiation ;  assay,  $115  15. 

14.  Theores  from  the  Robinson,  Chevall,  Sacramento,  Reindeer,  Omega, 
Sau  Benito,  Ti^esilos,  Alpha,  San  Louis,  and  Queen  of  the  West,  were 
also  sami)led.  But  little  work  has  been  done  on  these  mines.  They  are 
situated  in  the  southern  portion  of  the  district.  An  average  assay  of 
$42  11  per  ton  was  obtained.  The  ores  of  all  these  resemble  one  another 
very  nuich,  and  none  of  the  veins  exceed  Gi  feet  in  width.  All  the  fore- 
going siimples,  taken  together,  give  an  average  of  $08  52  silver  per  ton. 
They  were  taken  with  the  object  to  get  at  the  real  m(5rits  of  the  mines  as  a 
body,  with  little  assorting.  They  can  certainly  all  be  assorted  to  J  ore  to 
§  waste,  with  a  loss  of  25  per  cent,  of  their  actual  assay  value.  This  would 
bring  the  average  to  $154  17  per  ton ;  and  even  if  we  admit  a  loss  of  30 
per  cent.,  the  silver  value  would  still  be  $143  91.  Much  of  the  success  of 
the  district  depends  upon  the  careful  classification  and  assorting  of  the 
ores.  Thost^  ores  bearing  much  gangue  matter,  and  at  the  same  time 
do(;ile,  (highly  oxidized,)  can  easily  be  assorted  from  the  others,  and 
reserved  for  wet  amalgamation,  as,  for  instance,  the  ores  from  the  Grand 
P(jder,  (Candelaria,  Valenciana,  Tresilos,  Mejicana,  Portuguese,  and  San 
Benito  mines.  Those  veins  carrying  refratitory  ores,  by  far  the  minority, 
must  be  freed  from  the  accompanying  gangue  matter  as  closely  as  i)os- 
sible  and  ben(>ticiated  by  smelting.  This  dressing  is  rendered  easy  by 
the  great  ditteixince  in  the  six^citic  gravity  of  the  ore  and  the  barren  rock. 

The  most  prominent  mines  are,  the  Union,  Sau  Ignacio,  Freiburgh 
San  Felii)e,  St  Lucas,  and  Belmont ;  about  sixty  mines  are  located  an*. 
prospected.    I  have  i)oiiited  out  already  that  the  miues  can  be  di video 
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into  tiro  classes,  and  I  shall  therefoi^e  describe  one  belonging:  to 
the  so-called  "  lead  mines,''  and  two  belon^n*^  to  the  "  eopi)er  or  silver 
mines,"  which  will  suffice  to  impart  an  intellig:ent  idea  of  all  the  mines 
of  the  district, 

San   Ignacio^    {Copper  and  silver   viine,) — The  vein  has  a  ijeneral 
direction  of  east  10°  south,  dipping  southwest.    It  is  embedded  in  com- 
pact Hmestone,  has  crystalline  limestone  predominating  as  vein-matter, 
and  some  quartz  is  found  subordinately.    The  surface  Avorkings  show  a 
very  irregular  vein  ;  the  walls  are  disturbed,  and  no  definite  line  of  con- 
tact can  be  established,  which  makes  the  v(»in  appear  50  to  GO  feet  wide. 
IVork  was  at  first  commenced  on  the  outcrop  by  a  cut  on  the  side  ol 
the  hill,  following  the  vein  nearly  100  feet  on  its  course,  and  for  60  to  70 
feet  in  depth.    An  incline  of  40  feet  has  been  sunk,  and  a  tunnel  of  270 
feet  length  cuts  the  vein  65  feet  below  the  surface  work,  or  175  feet  be- 
low the  outcroppings.    The  incline  and  tunnel  show  the  vein  improving 
in  depth  ;  its  width  in  tunnel  is  20  feet  from  the  hanging  wall  (siliceous 
slate)  to  the  foot  wall,  (compact  bluish  Hmestone,)  and  both  are  plainly 
discernible;  the  dip  is  00^  southwest.    The  ore  in  the  surface  work- 
ings occurred  in  irregidar  masses,  seams,  and  pockets,  varying  from  J 
to  10  tons  in  bulk,  divided  by  slate  and  limestone ;  while  in  depth  in 
the  incline,  it  is  found  .in  more  regular  seams,  and  partakes  of  a  more 
uniform  character,  ranging  in  width  from  3  to  8  feet. 

The  ores  from  the  mine  belong  to  the  second  class,  (copper  ores,) 
although  nearly  all  the  described  ores  of  the  district  occur  in  the  vein; 
gcdena  apjK'aFs  in  the  southern  portion  of  the  mine,  but  not  in  sufficient 
quantity  for  smelting  operations  ^without  further  addition  of  lead  ores. 
Fifty  feet  below  the  mouth  of  the  incline  an  assaj  of  8178  32  in  silver 
l>er  ton,  from  an  ore  seam  of  1^  feet  in  width,  was  obtained.  At  the 
time  of  Mr.  Luckhardt's  visit  nine  men  were  employed  by  the  company, 
raising,  daily,  from  3  to  4  tDns  of  ore  to  the  siuiace,  of  an  average  value 
of  8280  i>er  ton.  The  cai)acity  of  the  company's  reduction  works  being 
2  tons,  daily,  the  product  of  the  mine  was  limited  to  4  tons.  The  appear- 
ance of  the  work  done  so  far  allows  a  daily  extraction  of  12  tons,  and 
the  opened  ground  shows  al>out  1,200  tons  of  ore  in  sight  of  the  above 
value.  Lo(?al  circumstances  have  thus  far  prevented  the  l>enefHMation 
of  second-class  ores,  (from  880  to  $50  ore,)  of  which  there  are  over  2,000 
tons  now  lying  on  the  waste-dump. 

Capital  is  only  very  lately  finding  its  way  to  the  district,  and  very 
fiparingly.  All  operations  done  so  far  on  the  San  Ignacio,  and,  in  tnct, 
on  all  tlio  veins,  have  been  only  on  a  small  scale,  the  district  being  but 
in  its  infancy,  a  state  when  all  kinds  of  work  are  seldom  carried  ou 
without  great  obstacles.  But  it  has  so  far  rewarded  the  owners  lia!Hl- 
somely  for  their  outlay;  and  wherever  it  has  been  x)ersevered  in  it  1ms 
5j(*nendly  proven  that  great  wealth  is  actually  in  the  mines.  In  the 
vicinity  of  the  San  Ignacio  are  located  the  Handera,  La  Primei'a,  San 
Francisco,  Alpha,  Franklin,  Asteroid,  San  Thomas,  Coronel,  &(*.,  ami 
other  smaller  veins,  wliich  bear  not  only  in  their  formation  but  also  in 
their  ores  much  resemblance  to  the  San  Ignacio;  but  none  of  thein  have 
been  exi)h>reil  sufiiciently  to  n^veal  their  absolute  merit.  All  have 
yielded  ri<'h  ores  in  small  quantities. 

San  Lui'iiH  mine, — This  mine  is  situated  6  miles  north  of  the  San 
Igoacio,  and  belongs  also  to  the  second  class,  natnely,  copper  and  silver 
mines.  The  croppings  (quartz)  dip  65^  north,  in  limestone,  and  run 
east  50  south.  Near  the  surface  the  vein  shows  6  feet  in  width,  con- 
taining several  naiTow  and  poor  seams  and  spots  of  ore,  and  <loes  not 
k)ok  promising.    An  incline  of  04  feet  has  been  sunk  on  t\v<t>  ioolwvxW, 
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and  the  vein  followed  SO  feet  on  its  course,  where  ore  has  been  found  and 
extraeted  in  bodies  from  3  to  7  feet  in  width  and  10  to  2.5  leet  dLV[) — the 
vein  havinp:  widened  to  13  feet  frdni  wall  to  wall.  The  lowc»r  working 
show  a  decided  improvement  in  the  quality  and  quantity  of  the  ore. 
The  averag:e  of  an  eastern  drift,  in  ore  5  leet  wide,  at  (il)  feet  de|)th,  was 
$38  83  in  silver.  The  ore  contains  from  7  to  10  i)er  cent,  of  pdena,  and 
some  antimonial  ores;  gray  copper  jxnd  silver-copper  ghmce  luxMhuninate. 
I  met  with  nests  and  bunches  of  ore  assaying  8300  i)er  ton;  and  the  ore 
lying  on  the  company's  dump,  as  it  is  being  sent  to  the  smeiting-woiksS, 
now  averages  $115  30  per  ton.  The  mine  has  been  very  irn»gularly 
worked  thus  far.  It  is,  like  many  others,  very  favorably  situated  for 
tunneling.  A  tunnel  of  000  fwt  in  length  wouhl  meet  the  vein  3.'>i)  feet 
below  the  outcrop;  and  1  believe  that  with  judicious  management  the 
mine  could  be  made  to  yield  25  tons  of  8100  ore  daily,  with  an  outlay  of 
85,000,  while  the  present  yield  does  not  exceed  0  tons  daily. 

In  the  vichiity  are,  among  many  smaller  veins,  the  Wittekind,  Bel- 
mont, Abundancia,  Oaudelaria,  San  Miguel,' Enterprise,  Abellino,  Vir- 
ginia, Guadalupe,  Guaymas,  and  others,  some  of  whitjh  carry  so  little 
galena  ores  that  they  can  be  beneticiated  by  wet  amalgamation.  They 
all  resemble  the  two  veins  above  described,  both  in  gangue  and  ores, 
yielding  from  845  to  8 1 50  in  silver  per  ton.  Their  widths  vary  from  5  to 
40 feet,  and  thus  far  but  little  work  has  been  done  on  them— just  sullicient, 
in  many  cases,  to  comply  with  the  laws  of  the  district  in  order  to  hold 
possession,  and  I  am  of  the  opinion  that,  in  all  probability  Houio.  of  the^e 
mines,  when  once  worked,  will  yield  abundantly  in  ores,  and  will  by 
far  exceed  the  Ignaeio  and  St.  Lucas^  which  are  already  proven  good 
mining  proi)erty  and  looked  upon  as  among  the  best  in  the  district. 
One  of  my  reasons  fSr  this  opinion  is  that  actual  work  has,  in  most 
instances,  shown  an  improvement  in  depth  both  in  quality  and  quiintity. 
Another  is  the  fact  that  the  ore  exists  in  \|unches  and  pockets,  whii'h 
are  detached  from  one  another  by  barren  vein-uuitter,  or  by  intrusions 
of  masses  foreign  to  the  vein  itself.  This  leads  me  to  expect  more  ore 
and  larger  bodies  where  less  irregularities  exist,  which  will  be  the  case 
the  deeper  work  progresses  on  the  veins.  These  ore  bodies  are  always 
found  to  be  larger  whei*e  much  bulk  of  vein-matter  exists  than  where  a 
vein  is  nanH>w,  and  some  of  the  above-named  veins  ai'c  very  wide. 

None  of  the  described  mines  carry  sutiicient  g*alena  in  their  ores  to  tit 
them  for  smelting  alone,  neither  can  the  miyority  of  the  ores  be  amal- 
gamated; and  as  much  attention  has  therefore  to  be  i)aid  to  the  lead  as 
to  the  silver-copper  mines. 

^  The  greater  number  of  the  veins  located  near  the  center  of  the  dis- 
trict are  so-called  "galena  ledges,^  as,  for  instance,  the  Union,  San  Fe- 
lipe, Freiburgh,  Nos.  1,  2,  and  3,  Santa  Maria,  Buena  Vistn,  Knicker- 
bocker, and  others,  some  of  which  seem  to  be  located  on  one  and  the 
same  vein.  1  found  three  distinctly  separated  veins  of  very  large  dimen- 
sions, besides  several  smaller  ones  of  little  importance,  on  the  hillside 
where  all  the  above  named  claims  are  situated.  With  very  few  excerp- 
tions they  are  of  a  very  uniform  character,  and  in  describing  omi  all 
will  be  described. 

The  Union  vein  has  a  general  north  and  south  course,  is  imbedded  in 
a  compact  grayish  limestone,  di[)s  west  02°  with  the  horizon,  and  carries 
calcspar  as  predominating  vein-matter.  ]N^ear  the  surface  its  width  can- 
not be  well  established;  it  resembles  a  mass  of  ore  thrown  t()g(»ther  with 
boulders  of  country  rock  to  a  width  of  50  to  00  feet;  only  the  loot-wall 
is  visible  in  a  few  places.  Several  mining  companies  have  located  claims 
on  this  vein,  and  have  attacked  it  from  the  suiiace  to  a  depth  of  130 
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feet  in  some  places.    The  Sauta  Maria  tunnel  has  cut  the  vein  200  feet 

below  the  surface.    The  lower  workings  show  more  regularity  in  the 

vein ;  it«  wiclth  can  be  called  23  feet,  but  in  one  place  I  saw  it  40  feet ; 

tbe  foot-wall  can  be  well  seen,  the  hanging- wall  can  only  be  found  well 

defined  in  places.    It  carries  the  ore  in  bodies  of  various  sizes  and 

dimensions,  but  they  all  have  an  inclination  from  north  to  south,  and 

seem  to  improve  southward.    The  ores  are  chiefly  argentiferous  galena ; 

copper  occurs  only  in  very  small  quantities,  and  only  near  the  surface. 

Iron  pyrites,  in  various  stages  of  decomposition,  is  a  steady  companion 

of  the  ores;  it  only  exists  where  ore  is  found,  and  it  is  only  where 

it  is  completely  converted    into   peroxides   that  it  has   penetrated 

the  vein-matter  so  as  to  hide  the  original  texture  and  form  entirely. 

This  vein  has  shown  thus  far  three  separate  ore  bodies,  which  have 
yielded  to  the  various  companies  at  work  on  them  probably  over  21,000 
tons  of  ore,  of  an  average  value  of  $120  per  ton.  It  has  been  attacked 
by  two  shafts  and  three  tunnels,  and  is  at  present  yielding  all  the 
neo4?ssary  ore  to  supply  three  reduction  works.  Forty  feet  below  the 
outcrop  an  average  sample  of  the  v^in,  here  30  feet  wide,  was  taken  re- 
gardless of  waste,  and  $36  23  in  silver  per  ton  was  obtained,  and  87 
feet  below  the  outcrop  the  vein,  20  feet  wide,  assayed  ioS  11  \}ev  ton. 

There  are  two  phenomena  which  speak  well  for  the  future  of  the  vein. 
The  supposition  is,  that  all  veins  change  in  depth,  and  especially  when 
Hearing  the  so-called  water  level.  This  change  first  shows  itself  in 
those  ores  which  are  easily  decomi>osed,  and  requires  the  attention  of 
the  miner,  as  it  influences  the  i^rcentage  of  precious  metals  which  the 
vein  may  carry  in  the  croppingaor  surface  workings.  In  the  vein  in 
question  here  we  have  argentiferous  galena  ores,  a<»compiu>ied  princi- 
l>ally  by  iron,  and  we  find  that  a  change  has  made  itself  already  appa- 
rent at  a  depth  of  about  150  feet  below  the  outcrop,  namely,  the  ga- 
lena ha8  changed  Irom  a  fine  crystalline  structure  to  coarse  crystals,  and 
the  hydra  ted  oxide  of  iron  of  the  upper  workings  begins  to  resume  its 
original  state,  i.  c,  that  of  suli)huret  of  iron.  The  percentage  of  silver 
in  the  ore  has,  however,  remained  thq  same,  and  from  this  we  may  infer 
that  it  will  probably  remain  so  to  a  considerable  depth. 

On  the  surface  the  vein  shows  much  irregularity.  The  intrusions  of 
barren  rock,  foreign  to  the  vein,  which  divide  the  ores  in  bodies,  are 
very  frtHpient.  As  depth  is  attained  on  the  vein  these  intrusions  still 
exist,  but  not  in  such  multitude.  The  ore  lies  more  regular,  and  we  may 
expect  to  find  more  regularity  in  the  occurrence  of  the  ores  as  these  in- 
trusions decrease  in  depth. 

A  careful  examination  of  the  entire  hill  and  nearly  all  the  galena 
miiH's  situated  on  it  did  not  detect  anything  of  sufiicient  import  to  de- 
stroy the  opinion  formed,  namely,  that  a  vast  amount  of  argentifer- 
ous galena  may  be  expected  from  them  when  they  are  fairly  opened. 

Oenei'al  remarlcs  on  milling  and  reduction. 

A.  Mining. — ^Tlie  larger  portion  of  the  mine  owners  at  Cerro  Gordo 
are  in  want  of  sufficient  capit^d  to  open  and  explore  their  mines  and  to 
fir  them  for  thci  extraction  of  large  quantities  of  ores.  This  has  been 
the  main  cause  that  mining  has  been  crjirried  on  without  a  system. 
Many  mines  have  only  the  necessary  work  done  on  them  to  make  their 
titles  gmxl.  Some  of  the  mine  owners  seem  to  have  worked  solely  with 
the  object  to  extract  a  few  tons  of  rich  ore  for  sale,  in  order  to  ])roduce 
the  necessities  of  living,  while  others  extnict  larger  amounts  of  ore 
and  try  to  smelt  them  under  gi-eat  disadvantages  at  oi  ue<\\  X>i^  mw^. 
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It  is  true  they  produce  bullion,  but  they  do  not  obtain  such  results  as 
they  ou^ht  to.  This  is^" paitially  caused  by  if^uorauce  of  the  process  of 
beneiiciation  by  lire,  partly  by  local  circumstances.  The  actual  product 
of  the  mines  is  nevertheless  liir  in  advance  of  the  capital  which  has 
been  invested  in  them. 

The  cost  of  mining  the  ores  is  from  S3  to  83  GO  |>er  ton,  but  they  are 
carefully  assorted  by  hand  at  present,  making  the  total  cost  of  produc- 
tion when  ready  for  the  furnace  from  85  to  81-  per  ton.  The  chanicter 
of  most  of  the  mines  and  their  situations  are  such  that  the  mining  cost 
ought  not  to  exceed  82  50  ]>er  ton,  as  nearly  all  of  them  can  be  worked 
to  a  depth  of  200  to  500  and  even  GOO  feet  by  tunnels,  obviating  the 
cost  of  hoisting.  The  ores,  except  in  the  immediate  vicinity  of  the  sur- 
face, are  suiTOunded  b^-  hard  compact  rocks,  and  their  dip  is  such  that 
but  very  little  timbering  will  be  reciuired. 

Labor  at  the  mines  ranges  from  82  50  to  83  50  per  day  at  present. 
These  prices  will  probably  maintain  themselves  for  some  time,  but  the 
cost  of  pnxlucing  the  ore  will  be  greatly  reduced  as  soon  as  the  mines 
are  opened  in  a  systematic  manner.  Where  two  or  three  hands  are 
needed  now,  a  single  miner  will  then  be  suificient  to  perform  the  same 
work. 

Most  of  the  ores  require  blasting,  and  the  final  assorting  ought  to  l>e 
carried  on  in  the  open  air  on  the  dump  and  not  in  the  mines,  as  it  is  now 
done.  The  latter  causes  unnecessary  exiH^nse  and  also  loss  in  ore.  A 
good  illustration  of  this  is,  that  in  18GG  the  ores  in  the  Chollar  Potosi 
miiie,  Virginia,  ^Nevada,  were  assorted  in  the  mine  at  and  above  the 
Potosi  tunnel  level,  and  a  loss  in  orc. occurred  therebv:  that  in  1808 
and  ISGO  the  same  ground  was  reoi>ened  and  pmduced  2;>,00I)  tons  of 
ort',  wliich  were  assorteil  overhead  and  yielded  an  aggi-egate  of  8000,000. 

1>.  lieduclion. — At  Cerro  Goixlo  ilistrict  three  reduction  works  exist 
at  present,  iione  of  which  exceeds  10  tons  working  capacity.  The  one 
of  Mr.  IJirlshaw  is  the  largest,  and  contains  three  furnaces.  The  other 
two  an-  of  G  to  8  tons  capacity.  All  of  them  work  under  great  disad- 
vinitages  from  scarcity  of  water,  which  in  winter  has  to  be  obtained  by 
melting  snow  and  ice  to  supply  the  steam-boilers,  causing  frequent 
stoppages.  Besides  these,  several  Mexicans  own  furnaces.  They  smelt 
llieir  ores  and  refine  their  bullion  on  a  small  scale.  In  liOno  Pine  Val- 
ley exist  three  more  establishments.  The  Cervantes  Company  i*educrion 
works  of  20  tons  capacity,  driven  by  water  iH)wer,  is  the  best  constructed. 
The  Stevenson,  of  10  tons,  is  situated  at  the  east  shore  of  Owen's  Lake, 
and  the  works  of  a  new  company  are  being  built  of  a  capacity  of  30 
tons,  or.  the  lake,  across  which  they  will  have  a  steamer  crossing.  Lone 
Pi!»*»  Valle.v  is  certainly  the  place  for  smelting  works,  as  sweet  water 
a:id  fu<*i  are  alumdant,  and  ores  from  Cerro  Gordo  can  be  brought  there 
at  a  eost  of  87  50  per  ton.  It  is  only  lately  that  the  district  has  begun 
to  >ield  i'e;;ii hilly  from  830,000  to  8lio,000per  month,  except  during  one 
mouth  when  all  the  reduction  works  were  producing,  and  8130,000  were 
s!iii»ped  through  ti)  Los  Angeles  at  3^  cents  i)er  pound. 

Ciipelling  is  not  practiced,  and  all  the  bullion  Viirying  from  8270  to 
8."^4o  in  siher  \K*r  ton  is  shipped  by  land  to  IjOS  Angeles. 

Th(^  smelling  done  at  Cerro  Gordo  and  Lone  Pine  is  carried  out  on 
the  old  ?.lexiea;i  methotl.  The  oivs  are  assorted  and  freed  from  gangue 
matter  as  mnch  as  i>ossible  by  hand  at  too  high  a  cost  at  present.  The 
galena  ores  wiv,  thrown  into  a  ''galemador,^  (a  reverberatory  furaaceon 
an  inclined  i)lane,)  where  some  of  the  sidphur  and  antimony  is  driven 
otf  and  the  greater  jxn-tion  of  the  ore  is  converted  into  a  stiff  slag  highly 
jjujjie^mitcd  with  metallic  lead.    This  is  mixed  with  crude  silver  ores, 
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^'tho  jibove-nanied  copper  ores,  oniTyinp:roi>j>or  and  iron,)  and  smelted  in 
a  blast-furnace  where  tlie  lead  i8  redn<-e<l  to  its  metallic  state,  can yin"^ 
the  jH'eater  portion  of  the  pi^ecioiis  metal  with  it.  This  is  ruii  into  bars 
of  150  to  250  pounds.  The  Cervantes  Company  is  the  only  one  which 
has  cuiwlling-furnaces. 

These  "galemadores"  are  generally  10  feet  long,  5  feet  wide,  have 
from  22  to  36  inches  between  the  bed  and  arch,  and  can  slag  trom  0  to 
8  tons  of  galena  ores  in  twenty-four  hours.  They  are  heated  with  wood, 
and  work  without  blast,  and  consume  2^  cords  of  wood  per  twenty  lour 
hours.  The  '*  stack-ftijfuaces'^  are  of  various  shapes,  round  and  square, 
from  10  to  15  feet  high;  their  l)oshes  vary  from  18  to  25  inches  in  the 
clear.  They  are  fed  with  wood,  charcoal,  and  ore,  in  alternate  layers, 
ami  require  about  20  bushels  of  charcoal  and  J  cord  of  wood  to  reduce 
1  ton  of  ore.  They  reduce,  accoiiling  to  their  size  and  blast  and  the 
character  of  the  charges,  from  5  to  10  tons  of  ore  per  day.  The  cost  of 
wmxl  is  from  80  to  $8  per  cord,  that  of  charcoal  35  cents  i)er  busliel,  in 
Lone  Pine  Yalley.  The  price  of  both  is  much  lower  at  Cerro  Gordo. 
The  smelting  of  silver  ores,  when  leiul  ores  are  plenty,  as  is  the  case  in 
Cerro  Gordo,  is  a  very  simple  operation,  and  at  least  90  pin-  cent,  ot*  the 
liiv  assiiy  of  the  precious  metal  ought  to  be  got  from  tlie  ores,  but  at 
present  only  50  to  55  per  cent,  are  obtained  in  Cerro  Gordo,  ^lany  here 
adopt  the  i>rinciple  to  ])roduce  their  lead  witii  as  high  a  percentage  in 
silver  as  possible  in  the  staek-furnace,  which  is  not  Judicious,  and  the 
low  yield  in  percentage  of  the  assay  is,  in  part,  directly  attributable  to 
this.  But  the  bad  proportion  of  the  blast,  Jind  the  very  shai)e  of  the 
furnaces,  exert  also  considerable  influence  in  this  direction. 

Cerro  Gordo  is  a  new  district,  the  actual  merit  of  which  has  not  been 
made  apparent  for  want  of  capital  and  energetic  explorations.  There  are 
a  great  many  mines,  among  which  is  a  comparatively  large  number  of 
excellent  ones,  and  little  as  they  have  been  opened  the  developments 
already  made  promise  a  bright  future.  The  character  of  their  ores  is 
such  as  to  reuiler  the  extraction  of  silver  comparatively  easy;  moreover, 
Lone  Pine  offers  every  facility  for  profitable  smelting,  and  there  is  no 
apparent  reason  why  in  time  the  district  sliould  not  stand  as  high  in  rank 
as  many  others  who  had  the  advantage  of  capital. 

The,pi-oduct  of  this  district  during  the  last  year  does  not  fall  short  of 
8300,000,  and  there  is  every  prosi^ect  that  it  will  rapidly  increase.  In- 
deed, in  August,  1870,  the  production  of  the  Balsliaw  furnace  alone  was 
2,774  bars,  or  238,728  pounds  of  lead  bullion  ;  mining,  especially  tunnel- 
ing, was  going  ahead  rapidly,  and  the  pros])ect  was  that  a  large  amount 
of  stoping-ground  would  be  ivady  to  be  attacked  in  a  short  time. 

The  Caso  district,  also  situated  in  Inyo  County,  should  be  brieliy  men- 
tioned here.  This  locality  is  fifty -live  miles  from  Lone  Pine.  It  was 
abandoned  in  18()G  on  account  of  the  Indians.  In  1808  ai)arty  of  ^lexi- 
cans  settled  there,  and  have  now  twenty  anasrrasat  work.  The  ledges 
are  small,  and  mostly  lie  fiat,  but  arc  very  rich.  The  greatest  abun- 
dance of  ore  is  found  in  the  Mina  (irande,  formerly  the  Josei)hine.  The 
gold  bullion  produced  is  worth  >Jl5  ])er  ounce,  and  the  product  between 
April  and  October  is  estimated  at  between  S30,(M)0  and  840,000.  The 
Golconda  Mine,  two  miles  from  Owen's  Kiver,  was  located  twenty  years 
ago,  but  little  work  was  done.  A  thousand  tons  could  easily  be  taken 
out  in  a  short  time,  if  a  small  amount  of  caj)ital  would  b^  invested.  As  , 
yet  none  has  found  its  way  to  this  district.  The  total  population  of  the 
county,  according  to  the  late  census,  is  1,050;  Chinese,  20. 
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MONO,  KEB>%  LOS  ANGELES,  AND  TULARE  COUNTIES. 

Of  these  counties  a  few  brief  notes  only  can  be  given,  mainly  from 
the  reports  to  the  Census  Bureau.  The  ores  of  Mono  County  are  emi- 
nently silver  ores,  but  contain  some  gold.  Five  mines,  employing 
twenty-two  men,  were  reported  working  J  une  1,  and  the  total  yield  for  the 
preceding  year  was  805,000,  of  which  $83,500  was  silver.  The  wages 
paid  were  883  per  month. 

From  Kern  County  three  quartz  mines  were  reiK)rted  working. 

The  Delphi  Mining  Company  has  a  shaft  280  feet  deep,  and  a  tnnnel 
450  feet  long,  and  employed  eighteen  men  during  one  month,  pajring 
out  81,500  for  wages.  The  product  was  260  ounces  of  gold,  worth 
$3,500.  La  Esperanza  is  worked  by  a  tunnel  200  feet  long.  It  was 
worked  with  fifteen  men  during  seven  months,  at  a  cost  of  $8,400  for 
wages  and  $3,180  for  materials.  The  product  was  900  ounces,  worth 
$12,000.  The  Kern  River  Mining  Company  works  its  mine  by  a  shaft 
170  feet  deep,  and  a  tunnel  260  feet  long.  During  the  entire  year 
twenty-nine  men  were  employed,  and  827,iKK)  was  expended  for  wages, 
while  the  materials  used  amounted  to  $3,200.  The  total  product  of  this 
company  was  $35,000. 

From  Los  Angeles  County  a  single  quartz  mine  is  reported  working  dur- 
ing the  entire  year.  This  is  the  mine  of  the  Eureka  Mining  Company,  at 
Solidad.  Thirty  to  forty  men  were  employed  at  different  times,  and 
$48,000  expended  for  wages.  At  the  mine  is  a  shaft  125  fleet  deep  and 
a  tunnel  150  feet  long.    The  total  product  was  $50,000. 

All  the  figures  in  regard  to  product  above  introduced,  as  well  as  the 
following,  refer  to  the  year  ending  June  1, 1870. 

In  Tulare  County  the  10-stamp  mill  of  Birdseye  &  Co.  on  White  Eiver 
is  reported  to  have  been  in  operation  during  five  months.  Five  men 
were  employed  at  a  cost  of  $1,500  in  wages,  and  $700  were  spent  for 
materials.  The  product  was  250  ounces  of  gold,  worth  $4,000.  I  am 
not  informed  in  regard  to  the  mine  from  which  the  ore  crushed  by  the 
mill  was  taken. 

The  total  iK>pulation  of  these  counties  is  as  follows : 

TotaL     Chinese. 

Mono 430  42 

Kcm - 2,9-25  43 

LosAugeles 15,309  '  2;^ 

Tulare 4,521  99 

MARIPOSA  COUNTY. 

The  principal  quartz-mining  enterprise  in  this  county  continues  to  be 
that  of  the  Marii)o$a  Company,  u|)on  the  grant  of  the  same  name.  The 
historj*  of  this  famous  estate  has  been  marked  with  many  vicissitudes, 
brilliant  successes  having  alternated  in  its  management  with  disapi)oint- 
ment  and  loss.  The  conditions  now  surrounding  the  enteqmse  are  in 
many  resiiects  more  favorable  than  ever  before,  as  I  can  testify  from 
I>ersonal  obsei-vatiou  at  the  time  of  my  last  visit,  November.  1870.  The 
rate  of  wages  is  more  reasonable ;  Chinese  miners  are  employeii,  even 
underground,  to  a  considerable  extent,  with  satisfactory  results,  and 
without  violent  opposition  from  their  white  colleagues.  The  machinery 
of  reduction  is  complete  and  efficient.  At  the  Ophir  or  Benton  mills, 
where  sixty  live  stamps  were  running,  and  thirty  more  in  process  of 
erection,*  there  is  an  excellent  water-power  secured  by  a  dam  which 


•Tho  whole  avrji^vrru:miii;X  at  iht-se  railU  iu  March.  l'?Tl.  was  eighty.   Anew  water- 
wheel  win  be  nH^uired  beibre  the  oilier  lii^eeu  are  started. 
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may  be  trusted  (in  spite  of  sundry  fonner  catastrophes)  not  to  waslj 
away  again;  the  mills  themselves  have  been  remodeled,  raised,  fur- 
nished with  California  high-mortar  batteries,  and  arranged  to  work  both 
cheaply  and  effectively.  The  Benton  mills  used  to  have  the  reputation 
of  crushing  more  cheaply  and  losing  more  gold  than  any  others  in  the 
State.  In  their  present  form  the  desirable  characteristic  appears  to 
have  been  retained  and  the  other  removed.  All  the  product  of  the 
Josephine  and  Linda  ^formerly  Pine  Tree)  mines  is  worked  at  these 
mills  with  a  profit,  as  the  statement  below,  taken  from  the  books,  will 
show. 

Another  great  improvement  is  %isible  in  the  general  economy  of  ad- 
ministration, and  in  the  absence  of  the  turbulent  and  lawless  class  of 
inhabitants  which  once  gave  Mariposa  an  unenviable  fame.  The 
^'toughs"  have  shot  one  another,  emigrated,  or  been  hanged :  and  the 
departure  of  these  worthies,  coupled  with  the  termination  of  legal  con- 
flicts, has  greatly  assisted  the  management  of  affairs  with  undisturbed 
attention  to  the  permanent  welfare  of  the  estate.  , 

The  three  mills  at  the  river,  called  as  a  whole  the  Ophir  (formerly  Ben- 
ton) mills,  have  the  following  strength :  Lily,  (apper  mill,)  16  stamps, 
atG50  pounds;  Ada,  (middle  mill,)  25  stamps,  at  550  pounds;  Bessie, 
(lower  mill,)  24  stamps,  at  500  pounds.  The  Ada  is  considered  the  best 
milL  All  the  batteries  are  run  at  Go  to  70  drops  per  minute,  and  the 
total  crushing  capacity  of  the  65  stamps  is  about  60  tons  daily. 

The  ore  is  supplied  from  the  Pine  Tree  and  Josephine  mines.  The 
average  of  five  semi-monthly  cleanings-up  on  Pine  Tree  ore,  during 
August,  September,  and  October,  1870,  was  $10  50 — or,  leaving  out  the 
second  clean-up  of  September,  when  a  lot  of  i)oor  ore  was  treated,  the 
average  was  811  3oi)er  ton.  Ko  account  is  taken  of  tailings  or  sul- 
phurets  in  this  statement.  A  similar  eramination  of  the  books  as  to 
Josephine  ore  showed  an  average  yield  of  88  06  per  ton.  The  amount 
of  rock  crushed  from  May  1  to  October  1, 1870,  was  as  follows : 


Month. 


Mav 

Jiiue 

July 

Aii«nist 

bcpteuibcr  . 

Total 


Bessie. 

Ada. 

Lily. 

r>78 

610 

499 

505 

619 

542 

528 

654 

488 

5:U5 

525 

451 

551) 

41)9 

261 

2,706 

2,907 

2,241 

Total. 


1,689 
1,666 
1,670 
1, 512 
1,319 

7,834 


About  one  iK)uud  of  quicksilver  is  employed  to  ten  tons  of  rock,  and 
35  to  40  per  cent,  of  the  quicksilver  is  saved  in  amalgam,  worth  $8 
per  ounce. 

That  the  foregoing  yield  is  sufficient  to  leave  a  small  margin  of  profit 
appears  from  the  following  estimates  of  expense  at  the  Josephine  and 
Linda  mines : 


Per  ton. 


Milling  cost 

Transportation . 

Millin«^ 

General  expense 


Joseph- 
ine. 


1 


^ro 


Linda. 


§2  75 

§5  00 

75 

75 

2  25 

2  25 

1  00 

1  00 

\ 


^^ 
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,  Tlie  jrreatcr  cheapness  of  miniii<r  in  the  Josephine  is  due  to  its  im- 
mense stopes,  and  the  manner  in  which  it  is  oi)ene(l  by  drifts  from  the 
face  of  the  mountain.  •  The  Linda,  however,  furnished  during  the  months 
referred  to  a  better  grade  of  (juartz,  principally,  I  believe,  from  the  so- 
called  '* Garden"  shoot,  which  has  been  oiJened  in  that  mine  at  greater 
depths  with  excellent  results.  The  average  thickness  of  the  vein  in  the 
Linda  being  about  5  feet,  and  in  the  Josephine  10  feet,  the  work  of  open- 
ing new  gi'ound  is  but  trifling,  since  every  foot  of  drifting  exposes  for 
extraction  a  large  amount  of  quartz.  I  measured  the  reserves  of  ore  in 
these  two  mines,  including  only  what  could  be  extracted  without  dead- 
work  in  sinking  or  drifting,  and  found  in  the  Josephine  15,810  tons,  and 
in  the  Linda  14,016  tons.  At  the  same  time,  the  quality  of  ore  in  both 
mines  was  improving,  and  the  yield  at  the  mills  in  November  was  higher 
than  the  averages  above  reported.  By  the  enlargement  of  milling  facil- 
ities, and  the  treatment  of  a  greater  amount  of  ore,  the  milling  cost  at 
the  river  could  be  reduced  to  $1  75,  and  the  general  expenses  to  50  cents 
per  ton  of  rock,.thus  securing  81  per  ton  of  additional  profit. 

The  Mariposa  mine  contained,  likewise,  immense  reserves  of  low-grade 
quartz.  The  mill  at  Mariposa  has  boon  reduced  to  25  stiimps,  and  the 
operations  of  these  for  August,  September,  and  part  of  October,  1870, 
showed  an  average  yield  of  $9  98  i)er  ton.  This  scai-cely  paid  ex^ienses, 
as  the  mill  is  run  by  steam;  and  the  mine  has  since  been  temponirily 
closed.  When  reopened,  it  will  be  worked  by  Chinese  labor  exclusively, 
as  it  has  1>een,  in  ])art,  the  case  for  a  long  time  past. 

The  old  Princeton  mine,  in  which  the  population  of  Mariposa  County 
still  place  much  affectionate  faith,  produced  from  a  single  large  body  or 
chimney  of  ore  between  four  and  five  million  dollars.  This  chimney 
was  worked  to  a  depth  of  some  600  feet,  and  it  was  officially  reported 
to  be  exhausted  just  before  the  first  grand  collapse  of  the  Mariposa 
Company.  A  complete  sectional  map  of  the  workings  came  into  my 
possession  several  years  ago,  bearing  valuable  memoranda  as  to  the 
yield  of  the  quartz  from  each  stope ;  and  this,  with  other  evidence,  led 
me  to  doubt  whether  the  old  Princeton  chimney  was  really  exhausted, 
and  to  susi)ect  that  the  company  had  been  too  easily  discouraged.  Sub- 
sequently to  the  first  abandonment,  however,  a  creditor  took  the  mine 
and  gutted  it,  filling  up  the  deep  shafts  with  refuse,  to  save  hoisting, 
taking  out  pillars  and  timbers,  and  leaving  the  workings  in  such  a  con- 
dition that  no  one  would  like  to  undeitake  the  job  of  reoi)ening  them. 
AVliether  that  chimney  is  or  is  not  exhausted  will,  therefore,  not  be  soon 
discovered.  ]\rany  exploiutions  were  made,  without  success,  to  find 
some  equally  promising  body  of  ore  on  the  continuation  of  the  vein.  It 
seems  to  part  near  the  mine  into  two  branches,  in  going  eastward  ;  and 
these  are  said  to  reunite  toward  Agua  Fria,  a  mile  awaj',  inclosing  be- 
twe(»n  them  a  large  ai*ea.  On  the  northerly  branch  operations  were 
unsuccessful,  though  this  was  generally  supposed  to  be  the  main  vein. 
The  southerly  vein  makes  a  violent  bend  on  the  top  of  the  first  hill  east 
of  the  mine,  and  trending  northeast  crosses  a  ravine,  a  smaller  hill,  and 
another  ravine,  beyond  which  the  outcrop  is  hidden  in  the  chapparal. 
On  the  top  of  the  smaller  hill  are  the  two  shafts  of  the  New  Princeton, 
the  discovery  of  which  was  the  most  significant  event  of  the  year  for 
the  estate.  The  connection  between  these  and  the  old  mine  is  distinctly 
established  by  innumerable  exposures  of  the  vein  outcrop. 

There  is  not  much  to  be  s;iid  of  these  shafts,  but  what  there  is  ias 

highly  important.    The  western  one  is  a  [jrospecting  shaft,  00  feet  deep 

at  the  time  of  my  visit;  the  other,  200  feet  east,  is  a  large  working 

shaft,  then  about  30  i'eet  deep,  and  showing  a  vein  of  5  feet,  the  foot^ 
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ilf  of  which  is  certainly  very  rich  rock.  I  iimdo  several  paniiings, 
ing,  I  am  coiifideut,  as  nrneli  as  §.'^0  ])er  ton  of  free  gold ;  but  of 
I  ciiimot  feel  sure  that  the  samples  were  a  fair  average,  though 
ere  not  the  best  that  I  saw,  or  could  have  taken  out  from  the  vein 
.  More  iraiwrtant,  in  my  o[>inion,  is  the  general  structure  of  the 
id  the  appearance  of  the  quartz,  whicli  is  identical  with  that  of 
inceton  in  its  prime.  Taken  in  connection  with  the  known  char- 
►f  the  Princeton  vein,  upon  which  it  undoubtedly  is,  the  indica- 
t  presents  are  such  as  to  warrant  even  the  sanguine  expectations 
old  re^sidents  of  the  neighborhood.  The  old  Princeton  mill  is  to 
tted  and  started  early  in  1871,  with  25  stamps,  on  the  ore  from  this 

.  discovery  shows  how  much  might  be  accomplished  by  judicious 
cting  on  the  estate.  The  number  of  quartz  veins  not  yet  tested 
'  great,  and  the  richness  of  the  placers  at  many  points  indicates 
Istence  of  valuable  lodes  in  the  neighborhood.  The  Guadaloupe 
,  not  worked  at  all  by  the  company,  contains  numerous  rich  (though 
t)  lodes.  Some  of  them  are  worked  on  royalty,  but  there  is  no 
1  invested  there.  1  understand  that  one  of  these  lodes,  the  Buck- 
hich  has  paid  well  hitherto  to  operations  under  a  lease,  will  be 
1  this  year  by  the  company. 

irther  illustration  of  the  reduction  of  wages,  the  following  com- 
re  stateihent  of  the  average  daily  wages  paid  during  three  ditt'er- 
riods,  kindly  furnished  by  Mr.  J.  G.  JEtice,  the  assistant  superin- 
t^  is  presented. 


« 

From  1863  to  1865. 

1865  to  1868. 

1868  to  date. 

83  50  to  84  00 

3  00 
4  00  to  C  00 

4  00 
4  00  to  4  50 
3  50  to  4  00 

2  75  to  3  00 

3  50  to  4  00 
3  25  to  3  50 
2  50  to  3  00 

83  25  to  |3  50 

2  75 
4  00  to  5  00 
3  75  to  4  00 

4  00 

3  50 

2  75 

3  50 
3  25 
2  50 
1  75 
1  50 

$3  00 

82  25  to  2  50 

ers ...... ...... ....... 

3  50  to  5  UO 

liths  ................. 

3  25  to  3  75 

fjtS 

3  50  to  4  00 

rs......  ............. 

3  00  to  3  50 

2  50  to  2  75 

ilcra  ....  -. ........ 

3  00  to  3  50 

lers 

3  (K) 

4, ^whito^ 

2  00  to  2  .'»0 

strikers. ..... ...... .. 

1  02  to  1  75 

labor** rs . .,,  ,,,,,x  ,^- 

1  50 

item  of  wages  being  at  least  two-thirds  the  whole  cost  of  mining 
duction,  it  is  evident  that  a  general  average  reduction  of  some 
cent,  in  that  it^m  is  no  insignificant  matter,  in  the  treatment  of 
ide  ores  especially,  and  in  the  execution  of  "  dead- work  "  and 
instructions. 

uks  are  due  to  Mr.  Tliomas  Goodsell,  the  company's  superintend- 
r  much  courtesv  and  valuable  assistance. 

following  data,  however,  are  not  from  the  company  or  its  officers: 
rtal  production  of  bullion  for  the  fiscal  year  18G9-'7(),  from  the 
line,  Linda,  and  Mariposa,  was  about  8170,000.  I  judge  that  the 
ition  for  the  calendar  year  1870  was  about  $200,000.  This  is  a 
ctory  increase  of  100  per  cent,  on  the  product  of  the  previous 
nd  a  similar  steady  inii)rovement  may  be  looked  for  in  1871.  The 
3  of  building  up  a  hirgo  business  upon  the  basis  of  low-gi*ade  ores 
►w  one,  but  the  result  is  much  more  permanent  than  the  brief 
I  brilliant  prosx)erity  of  **•  rich  "  mines. 
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In  the  latter  class  may  be  ranked  the  Oaks  and  Reese,  to  which  allo- 
sion  bits  iK'en  made  in  former  refiort.s.  This  mine  was  on  a  very  narrow 
und  bard  vein,  and  was  abandoned  last  year  by  the  company  in  spite  of 
the  extnw>rdinary  richness  ot  occasional  lots  of  ore.  It  is  reported  that 
the  miners,  going  back  to  the  work  after  the  company's  operaHons  had 
1)een  Hiisiiende<l,  soon  struck  ni>on  another  pocket  of  free  gold,  and 
made  a  handsome  profit  by  the  operation.  The  story  is  highly  prolxible, 
though  I  do  not  voach  for  its  tmth.  It  is  quite  common  for  skillful 
miners,  when  they  foresee  the  suspension  of  ofierations,  to  conceal  the 
(xx'urrences  of  rich  side-shoots,  or  ]>ockets,  &c.,  with  a  view  to  save 
ther.i  until  ]H;rmission  can  subsequently  be  obtained  to  work  the  mine 
on  a  favorable  lease,  or  to  pay  back-arrears  of  wages.  Acconlingly, 
vihen  the  workmen  who  have  been  employed  in  a  mine  undertake  to 
caiTy  it  on  after  the  owners  have  stopped,  the  first  thing  heard  of  is 
frequently  a  fortunate  discovery  of  rich  ore.  But  this  was  known  to 
some  one  beforehand,  or  the  speculation  would  not  have  been  under- 
taken. I  am  not  aware  that  miners,  working  in  this  way  by  themselves, 
for  a  long  i>erio<l,  and  opening  new  ground,  have  better  luck  than  other 
l>eople. 

The  Washington  mine,  about  two  miles  north  of  Ilornitos,  is  rei>orted 
as  steadily  successful.  The  shipments  of  bullion  in  the  autumn  of  1870 
were  about  $12,000  per  month,  and  had  previously  been  8ir>,0iK).  For 
the  year  ending  June  1, 1870,  the  product  is  given  at  only  $30,000.  I 
presume  this  is  due  to  the  fact  that  the  mill  and  chlorination  works  were 
not  running  at  full  capacity — the  latter  not  jut  all — during  a  large  part 
of  the  year.  The  mill  has  now  30  stamps  running.  The  ore  is  heavily 
chargeil  with  sulphurets,  which  are  successfully  treated  in  the  clilorina- 
tion-works  erected  for  the  company-  by  Mr.  Deetkin,  of  Grass  Valley. 

The  Quartz  Mountain  mill,  of  20  stamps,  was  idle  in  Juno.  In  ]So- 
vember  it  was  working  ore  from  the  Flint  Peabody  mine,  two  miles 
south  of  lloniitos. 

The  Mount  Gaines  Company,  five  miles  east  of  Hornitos,  was  pro- 
ducing at  the  same  period  nbout  $2,000  monthly.  The  20-stanip  mill 
works  both  custom  ores  and  those  of  the  compan^'^s  mine,  in  which  rich 
sul[>liurets  are  said  to  have  been  discovered. 

1  am  indebted  to  ^Ir.  Thomas  Goodsell  and  to  Mr.  John  R.  Ilite,  the 
owner,  for  the  following  notes  on  the  Uite  mine,  which  is  located  near 
the  geograi)lji(jaI  center  of  Mariposai  County,  on  the  summit  of  the  ele- 
vated ridge  between  and  quite  near  the  intersection  of  Merced  Kiver 
with  the  South  Fork  of  the  Merced.  The  course  of  the  vein  is  nearly 
east  and  west,  and  the  dip  about  80°  north.  It  is  irregular  in  width, 
varying  from  3  to  11  feet,  and  richest  where  widest.  The  average  yield 
of  the  wider  portions  is  $27  per  ton ;  of  the  narrow,  $13  x)er  ton.  There 
are  two  shafts,  down  300  feet.  The  first  level  is  200  feet  below  the  sur- 
face, with  a  drainadit  crossing  the  strata  coming  in  fmm  the  south  or 
South  Fork  side.  Above  this  level  the  ground  is  mainly  stoped  out. 
Both  the  east  and  west  shafts  are  down  100  feet  below  it,  and  drifting 
is  going  on  to  connect  the  shafts,  the  east  drift  l>eing  in  300  feet  from 
the  sliiill,  and  the  west  drift  30  feet,  leaving  a  distance  to  connect  of 
200  fi»et,  as  the  shafts  are  GOO  feet  apart.  A  new  tunnel  is  driving  from 
the  side  <>f  iSouth  Fork  to  strike  the  vein  850  feet  below  the  surface.  Jt 
is  now  in  850  feet,  ^ind  will  be  1,250  feet  long  when  completed.  It 
approa(;h(.»8  the  vein  at  right  angles.  Tlie  vein  is  intermixed  witli  thin 
layers  of  black  soft  slate,  like  the  country  rock.  There  are  three  ore- 
shoots  in  the  ground  alix?a(ly  opened,  of  which  the  most  westerly  is  the 
poorest  The  win  is  (x>utinuous  for  a  long  distance,  xiinniug  nearly  par- 
nl/eJ  ivjth  the  Merced  liiver. 
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The  luill  is  situated  on  South  Fork,  whence  it  obtains  a  water-power  of 
42  feet  fall.  A  Tyler  turbine  gives  150  horse-power.  There  are  20  stam ps, 
of  550  pounds  each.  The  gold  is  ver^'  fine  and  is  saved  with  difficulty, 
owing  to  the  creamy  consistency  of  the  slimes.  The  method  followed  is 
to  am^gamate  in  battery,  discharge  into  pans,  riflBleboxcs,  &c.,  and 
save  the  sands  below,  as  they  contain  a  large  percentage  of  gold.  The 
distance  from  the  mine  to  the  mill  is  some  2,000  feet,  the  mine  being 
above  the  mill  some  1,500  feet.  The  distance  from  Mariposa  is  eighteen 
miles,  by  a  good  road  to  the  summit  opposite  the  mill,  whence  there  is 
a  very  abnipt  and  difficult  descent  to  the  bottom — say  2,000  feet  in  half 
a  mile.  The  present  estimated  value  of  the  miue  and  improvements  is 
half  a  million  dollars.  The  water-power  is  ample  for  the  present 
mill  for  ten  months  in  the  year.  Timber  is  obtained  within  live  miles 
of  the  mine.  Tbe  workings  are  dry,  but  owing  to  the  softness  of  the 
walls  heavy  timbering  is  required.  No  ''  deads"  are  left,  as  all  the  vein 
is  taken  out  for  crushing.  The  product  of  this  mine  for  the  year  ending 
July  1, 1S70,  was  not  far  from  $180,000. 

Of  idacer-mining  operations  in  Mariposa  County  there  is  little  to  be 
said.  The  aggregate  of  gold  from  this  source  dimng  1870  will  probably 
not  exceed  $J5,000. 

TUOLUMNE  COUNTY. 

No  change  of  importance  is  reported  to  me  in  the  mining  industry  ol 
this  county  since  last  year. 

Little  hydraulic  mining  has  been  going  on,  only  four,  claims  being 
reported  in  operation.  These  employed  six  men  on  an  average  of  ten 
months,  at  about  $G0  in  wages.  Water  costs  from  8  to  10  cents  i»er 
inch.  Th<»  total  product  of  these  claims  for  the  year  ending  June  1, 
1870,  was  820,000,  making  the  average  yield  per  hand  per  day  of  this 
class  o^  mines  812  Go ;  which  must  be  considered  as  very  good  returns. 
The  claims  pro<lucing  the  most  were  those  of  Spalding  &  Co.,  which 
yielded  $5,400,  employhig  two  men  ten  months,  and  of  Hayner  &  Co., 
which  yielded  810,200,  employing  the  same  number  of  hands  during  the 
same  time. 

Eight  quartz  mines  have  been  worked  during  the  year,  and  in  these 
sixty-seven  men  were  employed  an  average  of  8.7  months,  at  about  $3 
per  day.  The  whole  product  for  the  year  ending  June  1,  1870,  was 
acccnriug  to  the  returns  of  the  mills,  8105,900,  or  about  §13  82  for  eacli 
ton  of  ore  worked.  The  following  mines  produced :  Eagle,  2,500  tons ; 
Golden  Itule,  3,000  tons;  App,  2,000  tons;  Ileslep,  1,000  tons;  Keist  <& 
Co.,  1,425  tons;  Mount  Jefferson  Company,  1,400  tons.  Tlie  i)rincipal 
mills  reduced  ore  as  follows:  Tbe  Eagle,  2,100  tons,  yielding  831,500; 
the  Golden  Kule,  2,000  tons,  838,500;  the  App,  1,000  tons,  823,000; 
the  Heslep,  1,500  tons,  820,000 ;  Reist  &  Co.,  1,200  tons,  813,000 ;  IVlount 
Jefferson  Company, tons,  821,500. 

The  following  description  of  some  of  the  mines  of  this  county,  taken 
from  the  San  Francisco  Scientific  Press,  will  prove  interesting :  "  The 
Ajip  mine,  on  Quartz  Mt)untain,  near  Jamestown,  and  some  0  miles 
from  Sonora,  is  owned  by  Griffing  &  Totten.  The  ledge  is  1,000  feet 
long,  and  from  15  to  30  feet  wide.  They  have  a  25-stamp  mill  crushing 
15  tons  i)er  day,  but  with  a  capacity  of  cnishing  25.  Some  twenty  men 
are  emi^loyed.  They  are  now  further  developing  the  mine,  the  reason 
of  not  running  to  their  full  capacits'.  Their  rock  will  run  from  815  to 
820  licr  ton.    They  have  a  shaft  down  580  feet,  on  an  incline  of  CO^, 

H.  Ex.  10 3 
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The  hoisting  works  are  very  cottliiMii,  and  nm  by  aa  engine  of  25  horse* 
power. 

^'  The  Heslep,  next  adjoining  the  App,  and  parallel  with  it,  separatea 
only  a  few  hundred  feet  by  an  immense  horse,  is  owned  and  superin- 
tended by  B.  F.  Heslep,  esq.  This  ledge  is  well  defined,  14  feet  wide 
and  1,650  feet  long.  Mr.  H.  has  a  15-stamp  mill,  run  by  water-power— 
40-foot  wheel.  His  tunnel  is  in  700  feet  on  a  water  grade.  At '  this 
point  it  is  170  feet  to  the  surface.  Nine  men  are  regiSarly  employed, 
crushing  15  tons  per  day,  (twenty-four  hours,)  and  the  rock  averages  $5 
per  ton. 

''  Tiie  Knox  mine,  J  mile  from  tlie  Heslep,  and  midway  between  this 
and  Poverty  Hill,  is  1,200  feet  in  length,  with  about  a  20-inch  vein.  It 
is  owned  by  Green,  Jones  &  Preston.  They  have  hoisting  works  run 
by  a  30  horse-power  engine,  and  a  mill  of  10  stamps  and  2  arrastras,  now 
crushing  7  tons  per  day.  They  employ  fifteen  men,  and  have  lately  in- 
troduced giant  powder  to  expedite  their  supply  of  rock,  as  they  are  not 
running  to  their  full  capacity.  They  claim  to  get  an  average  of  $35  per 
ton  out  of  their  rock,  exclusive  of  sulphurets. 

"  The  Golden  Kule,  f  of  a  mile  beyond  Poverty  Hill,  and  about  7 
miles  from  Sonora,  is  owned  by  a  joint  stock  company,  principally  of 
San  Francisco.  A.  S.  Phifer  is  its  superintendent.  The  mill  of  15 
stamps  is  run  by  water-power,  (50-foot  wheel,)  and  is  now  crushing 
15  tons  per  day,  (twenty-four  hoiu's,)  which  average  $10  per  ton^  six- 
teen men  are  employed.  This  mine  was  originally  owned  by  a  com- 
pany of  Italians,  and  was  first  struck  in  18G3.  A  tunnel  500  feet  in 
length  is  run  in  on  a  grade  with  the  mill,  to  which  the  rock  is  brought 
by  car.  This  tunnel  runs  nearly  east;  at  this  point  the  tunnel  runs 
south  75  feet,  where  their  hoistmg  works  are  situated,  87  feet  under 
ground.  It  cost  $30  per  foot  to  run  it.  The  hoisting  works  are  run  by 
an  eugiue  of  12  horse-power.  At  the  hoisting  works  there  is  a  vertical 
shaft  225  feet  deep  from  the  surface.  The  hanging  wall  is  of  ser^ntine, 
and  the  foot  wall  of  feldspar  formation.  The  vein  is  from  7  to  9  feet 
wide,  and  is  nearly  90  per  cent,  slate.  Free  gold  is  found  in  each  of  the 
above-named  formations  often  4  inches  deep  in  the  foot  wall,  which  goes 
to  prove  the  old  Foity-Niners'  saying,  that  gold  is  just  where  you  find 
it.  The  company  consume  about  25  pounds  of  giant  powder  weekly  for 
blasting  purposes.    Their  sulphurets  pay  them  about  $40  per  ton." 

The  ])opulation  of  this  county,  according  to  the  last  census,  is — ^total, 
8,150 ;  Chinese,  1,523. 

CALAVERAS  COUNTY. 

The  mining  enterprises  of  this  county  have  been  prosecuted  with 
energy  during  last  year.  The  product  from  hydraulic  shallow  placer  and 
quartz  mining  amounts,  according  to  the  returns  to  the  Census  Bureau, 
to  $1,080,000  for  the  twelve  months  ending  June  1.  Many  shallow- 
placer  claims  have  been  actively  worked,  but  the  majority  are  small 
affairs,  on  which  all  the  work  is  performed  by  the  owners  themselves. 
On  2'd{i  claims  reported  684  hired  men  were  employed  on  an  average  of 
7.31  months.  Besides  these  about  250  owners  spent  an  average  time  of 
8.6  months  on  their  claims.  Tlie  yield  per  hand  per  day  was  low,  being 
$2  57  on  an  average.  Total  wages  paid,  $250,300.  The  total  materials 
consumed  had  a  value  of  $109,600.  The  price  paid  for  water  has  gen- 
erally been  10  cents  per  inch,  and  the  average  wages  amounted  to  $50 
per  month. 

Tlie  total  product  of  this  branch  of  mining  in  the  county  is  reported 
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as  a  little  over  $500,000.  The  largest  returns  were  received  from  the 
following  claims:  Railroad  Company,  $15,000:  Texas  Company, 
$30,000;  Paul  &  Co.,  $  12,000 ;  Crebr  &  Co.,  $15^000;  Gleason,  O'Xeil 
&  Co.^  $10,000 ;  Henry  Connelly,  $10,000.  • 

Of  bydraulic  claims  46  are  reported.  They  yielded  about  $180,000, 
of  which  amount  the  following  claimd  gave  the  highest  yields:  Boraig 
&  Co.,  $15,000 ;  Strong  &  Mathews,  $10,000 ;  Leckerman  &  Co.,  $12,000. 

The  quartz  mining  enterprises  of  the  county  are  mostly  small  and  a 
limited  amount  of  capital  is  invested. 

The  prices  of  labor,  lumber,  and  charges  for  milling  during  the  year, 
have  not  varied  much  from  those  given  in  my  last  report,  but  it  is  evi- 
dent that  a  tendency  to  lower  the  wages  begins  to  gain  ground. 

Thorp  &  Co.'s  mine  was  worked  by  two  men  during  the  entire  year, 
and  the  quartz  was  worked  in  their  three  arrastras.  These  are  driven 
by  a  24rfoot  water-wheel.  They  have  a  flume  connected  with  it  200  feet 
long.  Two  men  worked  in  these  reduction  works  and  crushed,  in  twelve 
months,  450  tons  of  quartz,  which  yielded  187  ounces  of  gold,  valued  at 
J3,000. 

John  Bachman's  mine  was  worked  by  two  men  during  six  months. 
They  took  out  200  tons  of  quartz,  valued  at  $1,000. 

A.  Acerford's  mine  has  a  shaft  90  feet  deep.  Two  men  raised,  in  six 
months,  150  tons  of  quartz,  valued  at  $1,200.  The  ore  is  raised  by 
TTindlass. 

The  Union  lode,  5  feet  wide,  was  worked  by  three  men  throughout  the 
year;  400  tons  of  quartz  were  raised,  valued  at  $5,000.  The  shaft  on 
this  mine  is  150  feet  deep.  The  mill  of  the  same  company,  ten  stamps 
driven  by  a  20  horse-power  water-wheel,  crushed  this  ore  and  also  some 
custom-rock,  producing  with  nine  iflien  in  eleven  months  $1,700. 

The  following  are  some  of  the  mines  worked  during  the  year : 

Reed  &  Co.:  Shaft  80  feet  deep;  two  men  took  out  200  tons  in  six 
months,  valued  at  $1,600. 

Davis :  Shaft  90  feet  deep;  ores  raised  by  whim;  three  men  took  out 
in  six  months  500  tons  of  quartz,  valued  at  $3,000. 

B.  K.  Thorn  &  Co.'s  mine  has  two  shafts,  85  feet  each,  from  which 
four  men  extracted  600  tons  of  quartz  in  six  months.    Value,  $3,000. 

Quaker  City:  Shaft  150  feet  deep;  ores  raised  by  horse-whim;  six 
men  took  out  1,200  tons  in  twelve  months.  This  ore  was  worked  in  the 
same  company's  mill,  a  10-stamp  mill,  driven  by  a  30  horse-power  engine 
and  yielded  350  ounces  of  gold,  worth  $6,000. 

Joseph  Lafay's  mine:  Shaft  160  feet  deep.  One  thousand  eight  hun- 
dred tons  of  quartz,  valued  at  $9,000,  were  taken  out  during  the  year. 

Barr^-,  Frank  &  Co.'s  mine  has  a  tunnel  300  feet  long  and  a  shaft  90 
foet  deep.  Five  men  raised,  in  twelve  months,  400  tons  of  quartz,  worth 
$17,200. 

Besides  this,  the  following  mines  and  mills  were  in  operation: 

Gold  Momitain  Company  worked  its  5-stamp  mill,  driven  by  8  horse- 
power engine,  for  three  months  with  ten  hands,  and  x)roduced  $6,600. 

Reserve  Company  has  a  20-stamp  mill,  driven  by  a  30  horsepower 
water-wheel.    Produced,  in  eight  months,  employing  nine  men,  $7,000. 

The  Finnegan  Mining  Company  ran  its  5-stamp  mill,  driven  by  an 
8  horse-power  engine,  for  a  short  time  with  two  men,  and  produced  only 
a  little  over  $300. 

Angelas  Quartz  Mining  Company  produced  $48,000.  This  company 
employed  fifty  men  for  eleven  months. 

Garret  &  Co.  crushed  1,800  tons  of  cement,  yielding  337  ounces  of 
gold,  valued  at  $5,400.    '^heir  mine  has  a  tunnel  300  feet  long  au^  w 
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sbaft  50  feet  deep.    The  5-8tainp  mill  is  driven  bj'  a  20  horse-power 
over-shot  water-wheel. 

Bouckell  &  Co.  employed  twelve  men  throughout  the  year  in  their 
.    mill  aud  mine.    The  former  has  5  stamps  driven  by  a  centrifugal  water- 
wheel,  and  a  flume,  GOO  feet  long,  is  connected  with  it.    The  product 
wa«  837  ounces,  valued  at  $15,000. 

The  Golden  Gate  Mining  Company  have  a  tunnel  450  feet  long.  Their 
Gstamp  mill  produced,  with  twenty  men,  during  twelve  months,  1,350 
ounces  of  gold,  valued  at  $20,000. 

Gwin  &  Coleman  have  a  35  horse-power  hoisting  and  pumping 
engine  at  their  mine.  The  shaft  is  300  feet  deep  and  four  levels  are  run 
Irom  it.  From  these  they  took  9,000  tons  of  quartz  with  twenty -eight 
men  in  twelve  mouths.  This  ore  was  worked  in  their  IG-stamp  mill, 
which  is  driven  by  a  30  horse-power  water-wheel.  Besides  the  stamps 
it  contains  two  pans  and  one  concentrator.  Seven  men  were  employed 
for  twelve  months.  The  product  was  3,000  ounces  of  gold  worth 
$48,000,  and  50  tons  of  concentrated  sulphurets  valued  at  $4,000. 
These  sulphurets,  together  with  others,  were  worked  in  chlorination 
works,  which  were  erected  for  custom  work  by  a  firm  whose  name  is  not 
given  by  my  agent.  The  works  consist  of  a  concentrator,  one  furnace 
and  the  necessary  vats,  precipitating  vessels  and  generator.  They 
employed  five  men  for  six  months,  and  treated  altogether  200  tons  of 
sulphurets,  which  yielded  800  ounces  of  gold  valued  at  $10,000. 

Kathgeb  &  Ca's  mill,  containing  five  stamps  and  one  pan,  driven  by 
a  25-foot  water-wheel,  employed  two  men  for  twelve  months  and  pro- 
duced $5,000. 

Alexander  &  Co^'s  mill,  containing  two  centrifugal  water-wheels  of 
25  horse-power,  together  ariving  ten  stamps  and  two  pans,  worked  the 
ore  from  the  company's  own  mine.  Twelve  men  were  employed  in  the 
mine  and  mill  for  twelve  months^  and  the  product  was  $20,000. 

Chas.  Clacklin  &  Co.'s  mine  is  opened  by  a  shaft  140  feet  deep,  and  a 
tunnel  200  feet  long.  Eight  men  took  out,  during  twelve  months,  4,000 
tons  of  quartz,  which  were  worked  in  the  company's  15-stamp  mill  and 
yielded  1,250  ounces  of  gold  worth  $20,000.  The  mill  has  also  three 
pans,  the  whole  being  driven  by  a  20  horse-power  engine,  and  six  men 
were  employed  throughout  the  year. 

Albert  Lazy  has  worked  a  crusher  and  two  grinders,  and  produced 
$10,000  from  500  tons  of  quartz. 

John  F.  Henry's  mine  has  a  shaft  150  feet,  with  whim  for  raising  the 
ore.  Thi-ee  men  were  employed  for  six  months  and  took  out  100  tons  of 
quartz.  His  mill  contains  eight  stamps,  one  pan  and  one  concentrator, 
all  moved  l\j'  a  25- foot  water-wheel.  Two  men  Were  employed  for  twelve 
months  and  1,500  tons  of  quartz  reduced.  The  product  was  1,875 
ounces  of  gold  worth  $30,000. 

Besides  those  mentioned,  many  smaller  quartz  mining  enterprises 
were  in  operation  during  part  of  the  fiscal  year,  and  the  total  product 
of  this  branch  of  mining  may  be  safely  estimated  at  not  less  than 
$340,000. 

The  population  of  the  county  is,  according  to  the  late  census:  Total, 
8,805 ;  Chinese,  1,432. 

A:yiADOR  COUNTY. 

Quite  a  number  of  hydraulic  claims  are  reported  iis  having  been  in 

opi^ration,  but  most  of  them  were  carried  on  by  the  owners  themselves, 

who  employed  very  little  help.    The  sixty  claims  reported  gave  employ- 

^jueiit  to  223  men  for  on  average  of  7.2  months,  and  the  total  product 
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was  abont  $125,000.  Exact  retnrns  of  yield  I  have  been  unable  tc 
obtain,  but  tlie  fignre  indicated  is  not  taken  too  bigh.  The  yield  of  these 
mines  per  day  per  hand  has  been  low  for  several  years  past,  and  did 
not  exceed  $3  last  year.    The  price  paid  for  water  was  5  cents  per  inch. 

^n  unfortunate  fire  in  the  principal  shaft  of  the  Amador  mine  in  tlie 
month  of  April,  1870,  caused  a  suspension  of  mining  operations  for  four 
mouths.  The  following  figures  taken  from  the  secretary's  report  for  the 
calendar  year  1870  give  the  most  important  items  connected  with  the 
business  of  the  company :  "  The  receipts  for  the  year  from  all  sources 
were  $341,701,  including  $301,533  from  the  proceeds  of  ore.  The  dis 
bnrsements  were  341,437,  including  $111,000  in  dividends  to  stock- 
holders, $98,298  for  construction  of  shaft  and  improvements,  $63,405  on 
mine  account,  and  $20,887  for  general  expenses." 

Bcfsides  the  Amador,  the  Keystone,  Oneida,  Potosi,  Lincoln,  and 
Marklee  mines  have  been  worked.  1  estimate  the  yield  of  these  mines  ior 
the  year  ending  June  30, 1870,  as  follows:  Keystone,  $300,000;  Potosi, 
$12,000;  Oneida,  $128,000;  Lincoln,  $30,000;    Marklee  mine,  $20,000. 

Four  hundred  and  fifty-six  men  were  employed  in  eleven  quartz  mines, 
which  were  in  operation  for  an  average  period  of  eleven  months.  The 
wages  paid  are  about  $75  per  month. 

Only  thirty-seven  placer  claims  are  reported  in  operation,  and  the 
yield  per  day  per  hand  is  little  over  $2,  hardly  wages;  two  hundred  and 
seven  men  were  employed  on  these  claims  on  an  average  of  7.6  months, 
and  many  of  those  working  were  owners.  The  total  product  was  less 
than  $50,000.  Water  has  been  sold  throughout  the  year  at  prices  vary- 
ing from  3  to  5  cents  per  inch. 

The  population  of  the  county,  according  to  the  census  of  1870,  is: 
Total,  9,582 ;  Chinese,  1,029. 

PLACER  COUNTY. 

Both  hydraulic  and  placer  mining  has  been  carried  on  actively  and 
with  good  results.  The  quartz  mines  so  far  worked  have  yielded  small 
returns,  and  the  business  is  not  very  encouraging.  The  reports*  from 
fifteen  placer  claims,  worked  during  8.88  months  on  an  average,  give 
$170,000  as  the  yield  for  the  year  ending  June  1,  1870.  One  hundred 
and  forty-six  men  were  employed  at  about  $G0  per  month,  and  the 
average  product  i)er  day  per  hand  was  $5. 

The  Mountain  Company,  the  only  one  which  works  in  the  "back 
channel^  at  Forrest  Hill,  has  2,300  feet  of  main  and  1,700  feet  of  branch 
tunnels  completed,  and  produced  $40,000;  the  Mountain  Gate  Corn- 
pan  v,  with  3,100  feet  of  tuimels,  produced  $35,000;  the  Morning  Star, 
$20,'000;  and  the  Canon  Creek  Company,  $12,000. 

The  total  product  of  twenty-one  hydraulic  claims  in  operation  in  this 
county  is  reported  as  $385,000.  They  gave  employment  to  one  hundred 
and  sixty-two  men,  who  were  employed  for  0.25  months  on  an  average. 
The  average  yield  per  day  per  man  was  $14  50,  and  the  wages  paid  were 
from  $70  to  75  i>er  month. 

The  largest  returns  were  received  from  the  following  claims:  Pond  <Sr 
Co.,  at  Todd's  Vall(%  $25,000;  Van  'Emon  Bros.,  $35,000;  Harkness 
Company,  $34,000;  Indiana  Hill,  $14,000;  Gosling  Eavine  Company, 
,830,000."  These  hydraulic  claims,  according  to  the  returns  per  day  per 
hand  above  mentioned,  must  be  ranked  among  the  richest  in  California. 

Few  quartz  miues  were  in  actual  operation.  The  product  of  the  five 
mines  rei>orted  amounts  in  the  aggregate  to  only  858,000  for  the  year 
ending  Jane  1, 1870,  and  the  operations  seem  to  have  Ml  \\U\^  \)\o^\;. 
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These  mines  employed  sixty-two  men  on  an  average  of  10.4  months, 
))aying  average  wages  of  $04  per  month.  The  Rising  Son  has  again 
l)een  tlje  leading  mine;  thirty-five  men  were  employed  throughout  the 
year,  and  the  product  was  $24,000.  Tlie  Golden  Gate  took  out  in  twelve 
months  $12,000,  and  Staples  &  Ck>.  $17,500.  Many  of  the  mills  in  this 
county  have  been  idle  throughout  the  year. 

*  It  should  perhaps  be  recorded  here  that  in  this  county,  on  Battlesnake 
Bar,  a  piece  of  gold  quartz  was  found  by  a  miner  in  the  month  of  Jnly, 
which  weighed  106  pounds,  and  of  which  97  i)ounds  were  almost  pure 
gold;  the  whole  worth  over  $25,000. 

The  population  of  the  county,  according  to  the  late  census,  is :  Total, 
11,357  J  Chinese,  2,409. 

EL  DOBADO  COUNTY. 

The  yield  of  gold  in  this  county  has  been  about  the  same  as  last  year. 

Placer-mining,  both  surface  and  hydraulic,  has  not  exi)erienced  any 
improvement,  and  the  yield  per  day  to  the  hand  is  low. 

There  are  sixty -four  shallow  placer  claims  reported  in  operation  dur- 
ing  near^'  seven  months  previous  to  June,  1870,  and  221  men  were  fur- 
nished with  employment  in  the  same.  The  average  wages  paid  were 
about  $G0  x)er  month.  The  claims  producing  the  highest  amounts  are 
the  following : 

The  Deep  Channel  Mining  Company  at  Placerville,  employing  five  men 
throughout  the  year,  produced  about  $6,500;  the  Cedar  Springs  Com- 
pany, employing  seven  men  during  four  months,  produced  $7,(M)0;  and 
the  Falls  Mining  Company  at  Columnas,  employing  ten  men,  during 
eight  months  took  out  $13,500.  The  remaining  claims  yielded,  nearly 
all,  much  less  than  those  named,  and  the  total  product  of  all  does  not 
exceed  $120,000.    The  average  yield  per  day  per  hand  was  less  than  $3. 

Of  the  twenty-one  hydraulic  claims  reported,  none  produced  over 
$20,000  and  the  total  product  amounts  to  $90,000.  These  claims  wei'e 
worked  by  89  men  during  an  average  season  of  8.6  months.  The 
average  wages  paid  have  been  about  ^ij5  per  month,  and  the  average 
yi(»ld  i)er  day  per  hand  is  $4  90. 

The  following  claims  have  been  the  most  prosperous,  and  for  the  year 
ending  Juno  1,  1870,  produced  the  subjoined  amounts:  Excelsior 
]\lining  Company,  Placerville,  employed  twelve  men  for  twelve  months, 
$19,000 ;  Hook  and  Ladder  Mining  Company.  Placerville,  employed  four 
men  for  twelve  months,  $9,000;  Nip  and  Tuck  Mining  Company,  Placer- 
ville, employed  five  men  for  twelve  months,  $10,000 ;  McKenney  &  Co. 
employed  three  men  for  six  months,  $6,000;  Davenport  &  Co.  em- 
ployed three  men  for  twelve  months,  $9,300. 

The  report  of  the  quartz-mining  claims  comprises  fifteen  mines,  which 
were  in  operation  the  whole  or  part  of  the  year,  and  on  an  average  6.75 
mouths.    They  employed  90  men  at  average  wages  of  $75  per  mouth. 

The  total  product  of  all  these  claims  1  estimati*,  at  $120,000,  and  the 
following  are  credited  with  the  highest  yields :  Crystal  Gold  Mining 
Company,  employing  fifteen  men  nine  months,  $10,000;  Sheppard  &  Wil- 
ton, employing  eighteen  men  dx  months,  $29,000;  Havilar  Mining 
Company,  employing  twenty  men  nine  months,  $44,000;  Confidence 
Mining  Company,  employing  five  men  twelve  months,  $7,000. 

The  tendency  to  reduce  wages  has  asserted  itself  in  this  county  as  in 
almost  all  the  other  older  mining  localities  during  the  year. 

The  population  of  the  county,  according  to  the  late  census,  is :  total, 
I0,J09;  Chinese,  1,559. 
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NEVADA  COUNTY. 

Qiiariz  aud  hydraulic  mining  operations  as  well  as  i^rospecting-bave 
been  more  active  in  this  county  than  in  any  other  of  the  State.  Espe- 
cially quartz  mining  was  very  successful. 

The  shallow  placer  .mines,  although  to  a  great  extent  worked  over, 
some  of  them  several  times,  have  nevertheless  furnished  employment 
for  a  considerable  number  of  miners,  many  of  whom  were  Chinese.  But 
this  interest,  as  well  as  hydraulic  mining,  has  suffered  greatly  from 
want  of  water  during  the  summer  and  fall. 

The  total  yield  of  thirty-four  placer  claims  for  the  year  ending  June, 
1870,  is  reported  at  a  little  less  than  8100,000.  These  claims  employed 
302  men  on  an  average  of  5.4  months,  and  yielded  $12  59  per  day  i>er 
hand.  They  are  scattered  over  the  whole  county,  but  the  more  promi- 
nent ones  are  reported  from  Ilough  and  Ready,  Little  York,  Grass  Valley, 
Bridgeport,  and  Nevada.  The  most  prominent  of  these  claims,  as  far  as 
theii*  yield  is  concerned,  are  that  of  the  Swamp  Angel  Company  at  Little 
York,  which  yielded  hi  twelve  months,  with  the  labor  of  six  men,  $14,000 ; 
and  that  of  Peabody  &  Hall,  at  Nevada,  which  produced  an  equal 
iunoant.  Thirty-one  hydraulic  claims  are  reported  to  have  been  worked 
by  235  men  an  average  of  7.5  months.  The  average  wages  paid  were 
$78  per  month,  and  the  average  yield  per  day  per  hand  was  $8  40. 
Charges  of  the  water  companies  to.  these  claims  varied  from  7  to  12J 
cents  per  inch,  according  to  the  locality.  The  total  yield  of  all  the  hy- 
di*anlic  claims  during  the  year  ending.  June  1, 1870,  was  about  $380,000. 

The  following  claims  are  distinguished  by  their  high  yield :  W.  II. 
Dureas,  Little  York,  employing  twelve  men  for  five  months,  $31,(<00; 
E.  Williams,  Little  York,  employing  ten  men  for  nine  months,  $20,000; 
Little  York  Mining  Company,  Little  York,  employing  forty  men  for  nine 
months,  $91,325;  Union  Gravel  jVlining  Company,  Bloomfield,  employ- 
ing fifteen  men  for  twelve  months,  $30,000;  R.  C.  Black,  Bloomtiold, 
employing  ten  men  for  five  months,  $18,500;  Q.  D.  Ilickeye,  Eureka, 
employing  nine  men  for  nine  months,  $17,000;  Omega  Water  Company, 
Washington,  employing  twenty  men  for  ten  months,  $65,000 ;  W.  M. 
Eddy,  Bridgeport,  employing  fifteen  men  for  twelve  months,  $35,000; 
Sailor  Flat,  i^ev'ada,  employing  two  men  for  five  months,  $0,000. 

In  the  fall  gravel  mining  seemed  to  come  into  more  prominent  notice, 
and  several  new  enterprises  were  started,  and  old  mines  taken  up  again. 

In  August,  Messrs.  Eddy,  Bell,  and  others  had  about  iKnIected  ar- 
rangements for  running  a  tunnel  from  the  South  Yuba  side  of  the  ridge 
to  their  claims  near  French  Corral.  The  tunnel  will  bo  2,000  feet  in 
length,  having  a  width  of  10  feet,  and  will  be  run  on  a  level  to  drain  all 
of  Empire  Flat,  and  the  most  of  Kate  Hays  Flat.  The  tunnel  will  open 
a  bed  of  rich  cement  gravel  40  feet  in  depth  and  covering  many  acres 
in  area.  The  projectors  have  had  ofiers  from  reliable  parties  to  run  the 
tunnel  for  $15  a  foot,  and  they  may  i)robably  get  the  work  done  at  a  less 
rate  than  that.  The  intention  is  to  have  two  flumes  put  down  the  entire 
length  of  the  tunnel,  and  extend  them  as  far  beyond  the  mouth  as  may 
be  desirable,  as  there  is  plenty  of  fall  for  dumps  and  undercurrents. 
By  this  means  they  calculate  that  the  cement,  which  they  have  been 
crushing  in  stamp-mills,  will  be  completely  disintegrated  and  the  gold 
set  free.  The  enterprise  is  one  of  the  most  important  in  its  ])rospectivo 
results  of  any  ever  undertaken  in  the  county.  The  ground  opened 
would  probably  yield  a  great  deal  of  gold.  ' 

A  little  later  in  the  fall  it  was  reported  in  the  press  that  Randolph 
Hill,  or  Alta  Hill,  (for  these  names  are  applied  to  different  parts  of  tUia 
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same  contiguous  ridge,)  was  worked  systematically  and  scientifically, 
from  one  end  to  the  other,  a  distance  of  about  four  miles,  and  with  the 
most-llattering  prospects  of  success.  A  number  of  "  diggings,"  to  be 
worked  by  the  hydraulic  process,  as  well  as  by  drifting  and  raising 
gravel  to  the  surface  to  be  washed,  were  soon  to  be  o|)ened.  The  claims 
located  at  the  western  point  of  the  hill,  on  the  north  side  of  it,  are  those 
of  McSorley  &  Co.,  and  on  the  south  side  of  the  hill  are  the  claims  of 
Gilham,  Macauley  &  Co.  Both  sets  of  claims  have  been  strongly  pros- 
pected, and  are  known  to  be  rich.  Coming  east  from  these  claims  we 
find  H.  Q.  and  E.  W.  Roberts  on  the  north  side  of  the  hill,  and  Frank 
Torpey  &  Co.  on  the  south  side.  Both  companies  have  done  a  large 
amount  of  work,  and  both  have  found  good  gravel.  Still  farther  east, 
on  the  north  side  of  the  hill,  are  Webster  &  Co.,  the  Picayuae  Com- 
pany, Coombs,  Grant  &  Co.,  and  the  Mammoth  Company.  On  the  south 
side  are  Hayes,  Johnston  &  Co.  These  last-named  parties  adjoin  the 
Hope  Company's  gi'ound,  and  the  ground  of  the  Brown  Brothers  on 
Squirrel  Creek.  At  the  east  end  of  the  ridge  we  can  see  that  the  gravel 
is  rich,  for  Brown  Brothers  and  the  Hope  have  already  oi>ened  a  splendid 
clhinnel.  On  the  west  end  of  the  ridge  McSorley  &  Co.  demonstrate 
that  a  good  lead  exists.  Between  the  two  points  prospectors  show  that 
an  old  river-bed  is  in  the  ridge,  and  that  the  gravel  thereof  contains 
gold.  Webster  &  Co.'s  prospects  are  verj^  good,  and  that  state  of  affairs 
iu  their  ground  settles  the  matter  of  the  value  of  the  middle  part  of 
the  hill.  Extensive  gravel  mines  are  intended  to  be  opened  between 
Grass  Valley  and  Rough  and  Beady.  East  Gniss  Valley  is  also  an 
extensive  deposit  of  gold-bearing  gravel.  The  Town  Talk  mine,  on  the 
south  bank  of  Wolf  Creek,  has  proved  a  success,  although  it  is  scarcely 
touched.  The  lead  is  there  of  washed  gold.  The  Independence  ground, 
adjoining  the  Town  Talk,  is  no  less  valuable.  Buena  Vista  slide,  and 
the  hills  by  the  slide,  are  shown  to  be  rich  in  gold.  Between  Grass 
Valley  and  Nevada  City,  it  will  soon  be  demonstrated  that  the  ridge 
has  under  it  gravel  which  is  more  or  less  rich  in  gold.  In  this  extensive 
gravel  region  prospectors  are  busy,  and  Grass  Valley  will  undoubtedly 
soon  be  noted  for  its  gravel  mines,  as  it  has  been  for  years  past  for  the 
successful  workuig  of  quartz. 

The  new  appliances  and  machinery  introduced  in  this  branch  of  min- 
ing during  the  year,  and  especially  in  Nevada  county,  are  more  fully 
discussed  in  another  part  of  this  report,  and  it  is  therefore  umiecessary 
to  repeat  here  what  is  already  sufficiently  treated  elsewhere. 

The  quartz  mines  of  the  county  have  again  been  exceedingly  prosper- 
ous, and,  with  the  exception  of  the  great  fire  at  the  Empire  mine  in 
September,  which  swept  the  company's  milling  and  hoisting  works  out 
of  existence,  nothing  has  occurred  to  hinder  steady  prosperity. 

Few  gold  quartz  veins  in  the  world  have  yielded  the  precious  metal 
as  regularly  and  abundantly,  year  by  y^ar,  as  the  Eureka  of  Grass  Val- 
ley. The  claim  includes  now,  since  the  lioannaise,  an  adjoining  claim, 
has  been  acquired  by  the  Eureka  company,  3,700  feet  on  the  lode.  The 
works  are  located  a  short  distance  (hardly  a  mile)  from  the  town  of  Grass 
Valley,  and  overlook  the  village,  which  is  one  of  the  most  delightfully 
situated  places  iu  California.  The  veins  at  Grass  Valley  may  be  classed, 
according  to  their  strike,  into  two  systems — those  running  east  and  west, 
and  those  with  a  northwesterly  and  southeasterly  strike.  The  Eureka 
belongs  to  the  ijirst  class.  It  has,  like  all  the  veins  of  this  system,  a 
steep  dip,  the  first  300  feet  in  depth,  inclining  78°  south,  while  the  por- 
tion so  far  opened  below  this  point  varies  from  65o  to  70^.  The  main 
abaft  is  \ery  Jai'^re,  6  by  18  feet  inside  the  timbers,  and  is  divided  into 
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fonr  compartments — ^two  for  hoisting,  one  for  sinking  abead,  andonofor 
pumping.  The  nine- inch  pumps  are  built  in  three  sections,  the  first 
reaching  down  to  the  second  level,  2C0  feet;  the  second  from  here  to  the 
fourth  level,  460  feet  in  depth,  and  the  third  to  the  sixth  level,  255  feet 
lower.  A  sump  of  ten  feet  below  this  point  is  the  deepest  spot  so  far 
leaehecl,  making  the  total  depth  of  the  mine  at  the  present  time  725  feet 
on  the  incline.  The  thickness  of  the  vein  in  the  portions  now  accessible 
varies  from  3  to  7  feet,  and  can  be  safely  put  down  as  4  feet  on  an  aver- 
age. I  should  mention  in  this  connection  a  peculiarity  of  this  vein,  which 
contributes  largely  towards  cheapening  and  facilitating  the  work  of  ex- 
tracting the  ore.  This  is  the  distinct  arrangement  of  two  streaks  of 
quartz — one  along  the  foot-wall,  and  one  on  the  hanging-wall — which 
are  very  frequently  separated  by  a  horse  of  from  a  few  inclA^s  to  C  feet 
in  thickness.  This  hoi'se  is  interwoven  with  many  small  quartz-stringers, 
Tfhich  are  generally  so  rich  in  sulphurets  that  the  whole  horse  must  go 
through  the  stamps.  On  the  hanging-wall  is  a  distinct  selvage,  and 
by  undermining  ahead  on  the  foot-wall,  enormous  masses  of  ore  can  be 
thrown  down  along  the  hanging-wall  at  a  single  blast.  In  a  few  locali- 
ties both  layers  of  quartz  come  together  in  the  middle  of  the  vein,  with- 
out having  the  horse  between.  In  these  cases  there  is  a  line  of  quartz 
crystals  visible,  which  fill  the  narrow  cavity  sometimes  left.  The  whole 
vein  shows  very  good  evidence  of  the  manner  in  which  it  has  been 
formed.  So-called  ''  banded  quartz  ^  preponderates  throughout  the  vein, 
and  it  is  always  found  the  richest  in  free  gold  and  sulphurets.  The  vein 
is  worked  throughout  by  overhead  stoping,  shutes,  30  feet  apart,  being 
left  open  during  the  subsequent  filling-iu  of  the  stopes  throughout  the 
mine. 

The  Eureka  Company  has  always  been  noted  for  its  good  management 
of  the  mine,  and  has  shown  its  business  tact  by  keeping  plenty  of  re- 
serves ahead  at  any  time.  At  present,  for  instance,  the  reserves  in  the 
mine  furnish  work  for  the  force  employed  for  the  next  three  years;  but 
they  are  nevertheless  sinking  slowly,  and  opening  the  mine  farther  in 
depth.  The  ores  now  raised  come  mainly  from  between  the  fourth  and 
fifth  levels,  a  few  tons  only  being  taken  from  the  upper  levels,  where  a 
good  deal  of  twenty -dollar  rock  has  been  left  standing  in  former  times.  The 
amount  crushed  per  month  during  the  last  half-year  has  been  l,G00tons, 
which  have  yielded  in  the  neighborhood  of  $50,000  per  month,  enabling 
the  company  to  declare  a  regular  monthly  <lividend  of  $30,000,  and  an 
extra  dividend  of  $30,000  in  July.  Ninety-six  men,  at  $3  per  day,  are 
employed  in  stoping,  and  one  foreman  for  each  shift  at  ten  hours  at  $4 
per  day.  Thirty  men  are  employed  for  sinking  and  driving  tunnels. 
They  do  contract  work,  and  receive  in  the  tunnels  from  $10  to  $12  per 
foot. 

The  Eureka  ore  shows  very  little  free  gold,  and  little  sulphurets.  The 
latter,  after  concentration,  are  found  to  be  about  one  and  a  quarter  per 
cent,  of  the  rock  raised,  and  are  further  worked  by  the  Plattner  chlo- 
rination  process.  The  company  have  their  own  works,  but  though  they 
do  cust4mi-work  besides  their  own,  they  can  rim  the  works  only  period- 
ically, as  it  takes  a  long  time  to  gather  enough  sulphurets  to  make  a 
campaign.  Kevertheless,  five  more  chlorination  establishments  have 
been  built  in  the  county,  all  of  which  lie  idle  during  the  large  portion 
of  the  year. 

The  Eureka  mill  is  a  large  structure  running  a  crusher  and  thirty 
stamps,  which  reduce  66  tons  of  ore  per  day.  The  amalgamation  pro- 
cess in  use  is  the  well-known  blanket  process. 

The  annual  report  of  the  Eureka  Company  for  the  ft&ea\  ^e^  eiidAX^^ 
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Sefiticmber  30;  1870,  is  one  of  great  interest,  and  shows  tlie  sitnation 
of  the  Eareka  in  the  completest  manner.  Mr.  William  Watt,  superin- 
tendent, reports  the  working  of  the  mill  and  mine  for  the  year  as  fol- 
lows: 

We  bare  dnveD  747  feet  of  drifts,  and  sank  89  fe«t  of  whise.  and  86  feet  of  main 
ahaft.  W«  bave  alao  retimbered  100  feel  of  tbe  main  shaft,  nm  22  fett  of  a  cron-cnt 
and  cnt  ewtem  p]at  12  by  12  by  12  feet  below  tbe  bottom  of  tbe  sixth  leveL  Tbe  ex- 
treme length  of  tbe  sixth-level  drifts  is  228  feet,  and  of  tbe  fiftb-leTel  drifts  1,167  feet, 
aud  we  are  still  extending  tbe  same.  We  have  hoisted  19^9®  tons  of  qnartz,  and 
emsbed  20JS4S2  tons  in  306^  days,  averaging  a  little  over  67  tons  per  day  with  90 
stamps,  losing  three  and  a  half  days  in  consequence  of  scarcity  of  water,  and  three 
days  for  repairs,  two  of  which  were  bolidajrs.  Wo  bave  concentrated  203  tons  of  sal- 
pburets,  and  worked  267  tons,  leaving  six  tons  on  hand,  which  I  valne  at  $1,000. 
There  are  1.198  tons  of  qnartz  on  the  surface,  and  1,200  broke  in  tbe  mine  ready  fer 
bolating.    We  have  extracted  this  year  feom  the  rarioos  levels  as  fidlows : 

Third  level 1,290  tonsi 

Fonrtblevel 4,7^    « 

Fifth  level 13.945    " 

Making  a  total  of ..A  19,962    " 

Provided  the  resonrces  of  the  fifth  level  are  as  good  as  those  of  the  fourth,  we  may 
reasonably  expect  27,000  tons  of  quartz  more  from  the  fifth  level  and  above,  or  over  one 
yaufn  work  for  the  mill.  We  have  drawn  nothing  from  the  sixth  level  as  yet,  and  therefore 
can  safely  say  we  have  three  years'  work  in  sight  for  the  mill  at  the  present  rate,  with- 
out sinking.  I  regard  the  future  of  the  Eureka  mine  as  very  promising,  more  espe- 
cially as  the)  sixth  level  shows  a  decided  improvement  over  the  fifth,  and  the  ledge  in 
the  bottom  of  the  shaft  is  looking  well. 

The  Secretary's  report  contains  the  following  recapitnlation : 
Rkckipts  : 

By  cash  account,  October  1, 1869 $54,871  49 

by  bullion  account 661,893  47 

By  constniction  account 366  75 

By  sulpburct  reduction  works 6,571  70 

By  mining  account 120  00 

By  premium  and  discount 3,001  00 

Total 726,824  41 

DlSDURAEMEXTS ! 

To  dividends $400,000  00 

To  mining  account 171,404  59 

To  milling  account 38,343  72 

To  sulpliu ret  reduction  works 7,921  70 

To  construction  account 9,469  62 

To  wood  account 3,510  25 

To  |)reniium  and  discount 214  34 

To  lioannaiso  mine ^ 205  50 

To  bullion  exi)eu8e8 2, 505  68 

To  general  expenses 8,890  42 

To  cosh  on  baud,  September  30, 1870 84,358  59 

Total ' 726,824  41 


T 


The  assets  of  the  company,  consisting  of  cash  balance,  snlpburots  on  band,  ore  on 
band,  wood,  8upi)lies  at  the  mine,  mill  and  sulphnret  works,  mill  and  mine  iniprove- 
nients,  buildings,  d:.c.,  are  valued  in  cash  at  $194,497  70.  There  are  no  liabilities.  The 
mine  bos  bt^eii  in  o])eration.  under  its  present  management,  since  October  1, 1865.  In 
tbe  five  yours  the  bullion  taken  out  amounted  to  $2,805,282  77,  and  from  other  sources 
came  the  sum  of  $17,283  81,  or  a  total  of  $2,822,566  58.  In  the  five  years  the  dividends 
amounted  to  $1,3:<4,(KX).  The  disbursements  for  the  five  years  (including  dividends) 
amount  to  $2,721,020  24.  Tbe  ore  (including  sulphurets)  paid,  for  the  year  just  past, 
$31  75  \H}T  t4)n  ngainst  $27  80  per  ton  for  the  year  before.  The  company  bave  paid 
mty 'throe  consocutivo  dividends  in  fifty-one  months.    The  cost  of  mining  ore  at  the 
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Eureka  for  the  year  past  has  been  $8  32  per  tou.    The  cost  of  miUiiig  the  same  has 
heen  $1  84  i>er  ton.    The  cost  of  concentrating  the  salphurets  has  been  $18  24,  and  the 

cost  of  reducing  the  same  $15  25  per  ton. 
TheboUiou  receipts  of  the  Eureka  Company  for  the  calendar  year  1870  are  given  by 

Mr.  Richard  Wheeler,  of  the  San  Francisco  Stock  Report,  as  $683,328. 

The  Idaho  is  located  on  the  eastern  extension  of  the  Eureka  lode. 
'Bke  vein  presents  the  same  characteristics  as  the  Eureka,  but  it  appears 
tiiat  in  the  upper  levels  the  quartz  extends  only  about  300  feet  east  of 
the  latter,  where  it  pinches  out.  In  the  lower  levels  the  quartz  extends 
farther,  so  that  the  line  of  termination  would  be  on  a  flat  incline  from 
west  to  east.  The  shaft  of  this  company  is  located  a  little  over  200  feet 
from  the  Eureka  line.  The  ore  is  taken  out  clean  from  the  upper  levels, 
and  has  yielded  very  fine  returns.  For  the  last  six  months,  however, 
I  am  informed  the  mine  has  paid  no  dividends,  though  it  pays  expenses. 
They  are  now  opening  up  the  mine  in  depth,  and  take  their  ore  at  pres- 
ent from  the  fifth  level.  The  mine  having  been  in  operation  only  a  few 
years,  the  shortness  of  their  vein  has  compelled  them  to  advance  rapidly 
in  depth :  but  in  this  direction  lies  also  their  main  hope  for  the  future, 
as  their  field  of  operations  extends  continually  in  length.  The  following 
extract  from  the  report  of  its  officers  to  the  company  shows  the  con- 
dition of  the  mine,  and  details  all  the  work  which  has  been  done  for  the 
year: 

There  have  been  88  feet  of  shaft  Bnnk,  449  feet  of  drifts  mn,  and  330  feet  of  Aviuze 
raised.  The  sis-hundred-foot  level  is  now  being  opened,  while  the  shaft  is  being  snuk 
for  the  seven-hundred-foot  level.  The  shaft  is  now  down  41  feet  below  th(i  six-hnudred- 
foot  level.  From  the  sixth  level  (600  feet  down)  the  drift  niuninff  west  is  in  112  feet 
from  the  shaft,  and  the  drift  east,  on  the  same  level,  is  in  117  feet  irom  the  shaft.  From 
the  fifth  level,  1,320  tons  of  quartz  have  been  taken,  and  that  level  is  now  being  worked. 
The  fourth  level,  400  feet  down,  and  aU  the  levels  above  it,  have  been  exhausted. 
During  the  year,  three  steam-pumps,  known  as  the  Stoddard  pumps,  have  been  put  into 
the  mine,  and  the  Cornish  pump  has  been  taken  out.  This  gives  room  for  more  hoist- 
ing-way in  the  shaft,  as  the  compartment  heretofore  used  for  the  Cornish  pump  to  work 
in  is  now  xislhI  as  a  hoist-way.  The  Stoddard  pumps  do  all  the  work  required  at  the 
Idaho,  and  the  three  are  run  at  about  the  same  expense  as  was  required  to  drain  the 
mine  with  the  Cornish  pump.  The  Stoddard  pump  has  been  used  since  July  last,  and 
has  proved  entirely  satisfactory  to  the  Idaho  Company.  The  water  in  the  Idaho  mine, 
however,  is  easily  handled.  The  company  have  jmt  in  during  the  year  a  new  ton-inch 
cylinder  hoisting  engine  and  a  new  boiler.  They  have  also  repaired  and  retimbered 
303  feet  of  shaft.  The  mill,  which  is  a  15-stamp  one,  has  been  kept  constantly 
running  during  the  year.  The  crushing  for  the  year  is  9,782  tons  of  quartz,  which  gave 
a  gross  yield  of  $187,034  10,  or  an  average  of  $11)  03  per  ton.  The  labor  account  of  the 
mill  and  mine  amounts  to  $85,523  61.  This  includes  all  the  labor  performed  on  the 
surface  and  under  ground.  The  other  expenses  of  the  mill  and  miue  amount  to 
^io,3d4  04,  or  a  total  for  expenses  of  $115,007  65.  The  cost  of  the  quartz,  therefore,  in 
mining  and  mining  amounts  to  $11  85  per  ton,  or  a  profit  of  $7  15  per  ton  on  the  rock 
crashed.  During  the  year,  the  repairing  and  construction  cximjuscs  have  been 
$12,699  75.  The  sulphurets  saved  have  cost  the  company  the  sum  of  $3,339  12  in  sav- 
ing and  working  the  same,  and  tho^o  sulphurets  yield  the  sum  of  $S,669  04,  giving  a 
profit  of  $5,329  95  on  sulphurets.  The  receipts  from  all  sources  by  the  Idaho  Company 
for  the  year  amount  to  $o9,962  57.  The  dividends  declared  amount  to  $12  to  the  share, 
and  amount  in  the  aggregate  to  the  sum  of  $37,200.  The  cash  on  hand  is  $11,35S.  The 
company  have  paid  out  during  the  year,  for  attorney's  fees  and  patent  to  the  le(lge,  the 
snm  of  $2,442  50.  The  Stoddard  pump  cost  the  Idaho  Company  $2,500.  The  number 
of  men  employe<l  at  the  mill  and  mine  is  101,  and  of  these  all  receive  $3  per  day,  ex- 
cepting twelve  men,  who  get  $2  50  per  day  as  wages. 

The  Empire  mine  and  the  reduction  works  were  unfortunately  stopped, 
and  the  latter  entirely  destroyed  by  fire — mill,  hoisting  and  pumping 
works,  about  2,500  cords  of  wood,  and  80,000  worth  of  winter  supplies, 
candles,  powder,  &c. — on  the  20tb  of  September,  1870. 

In  regard  to  the  developments  in  the  mine  of  late,  a  correspondent 
at  Grass  Valley  writes  me: 

The  property  changed  hands,  and  Mr.  Nesmith  took  charge  April  16 ;  since  then  he 
had  opened  it  up  and  discovered  an  under  ledge,  lying  irom  a  few  inches  to  20  feet  back 
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of  the  old  workiDgs,  from  the  tenth  level  up  to  the  seTenth,  and  from  aU  appearances 
it  will  extend  up  as  far  as  the  fourth.  It  is  extra  rock,  in  tenth,  ninth,  eighth,  and  sev- 
enth levels,  where  he  has  found  it  ^ood,  from  $35  to  $40  per  ton.  He  has  also  made  many 
changes  in  working,  and  was  mining  to  an  extent  of  600  tons  per  month,  with  sixty 
hands  in  all,  and  as  soon  as  rains  came  would  have  mined  and  worked  1,000  tons  per 
month,  with  not  over  eighty-four  men.  This,  with  a  ledge  from  12  to  24  inches  is,  you 
will  allow,  goo<l  work.  The  new  mill  will  consume  one  and  a  half  cords  wood  less  jier 
day,  and  reijuiro  two  men  less,  so  the  old  cost  of  reduction  ($2)  will  he  materially  re- 
duced. Foi-  the  month  of  August  it  cost  $12  25  to  mine  and  reduce  the  rock.  As  Mr. 
Nesmith's  t-afo  proved  to  he  a  hroken  reed,  and  destroyed  all  hooks  and  papers,  he  will 
have  a  clean  start. 

Early  in  1871  the  new  mill  was  completed  and  running,  and  Mr.  Nes- 
mith,  the  company's  superintendent,  writes  to  me : 

The  new  mill  is  running  steady,  and  is  a  decided  success.  With  a  crew  of  ten  men 
I  run  the  mill  night  and  day,  reducing  ahout  40  tons  of  quartz  per  day  and  work- 
ing all  sulphurcts  and  concentrations.  Mr.  A.  J.  Righy,  the  contractor,  has  given  us 
a  splendid  joh  in  every  particular,  and  the  new  pans  (the  Booth  &  Co.  comhination 
of  Wheeler,  llcphum  &  Vamey)  are  all  that  could  he  wished.  This  is  gratifying,  for 
the  grandfathers  of  the  Grass  YaUey  miners  did  not  use  pans,  and  if  the  next  genera- 
tion did  try  one  it  was  an  Arrastra  or  Chili  mill,  consequently  any  fast-grinding  pan 
was  honnd  to  he  a  failure.  A  short  time  wiU  put  the  Empire  in  a  condition  for  us  to 
forget  there  aver  was  a  fire.  Three  months  from  the  start  the  hoisting  and  pomping 
works  were  built,  mine  pumped  out  and  miU  built  and  running,  and  it  isgeneraUy  con- 
ceded to  be  the  best  work  in  Nevada  County. 

An  English  company  have  bought  the  East  Eureka  (old  O'Connor  mine)  and  are 
about  to  build  a  20-stamp  miU  upon  it,  already  under  contract. 

The  South  Star,  on  Dead  Man's  Flat,  has  been  put  in  order,  ^ood  serviceable  ma- 
chinery erected,  and  the  mine  started,  with  promise  of  a  fine  mine.  The  old  Osbom 
Hill  mine  is  running  under  a  lease,  and  yielding  $48-rock,  which  pays  all  parties  well. 
The  Defiance,  in  the  same  locality,  is  erecting  hoisting  and  pumping  works,  and  hopes 
to  be  running  in  March. 

The  new  hoisting  engine  of  the  Empire  has  a  12-inch  cylinder.  The 
new  pump,  13-inch,  put  in  the  mine  in  place  of  the  10-inch  pump  here- 
tofore used,  is  very  effective.  There  are  over  one  thousand  cords  of 
wood  on  the  ground  at  the  Empire,  and  teams  are  constantly  engaged 
in  adding  to  the  pile.  The  new  crushing-mill  is  one  of  twenty  stamps, 
but  these  will  be  capable  of  doing  the  work  of  the  thirty  stamps  de- 
stroyed by  fire. 

In  November  the  Grass  Valley  Union  gave  the  following  a<^count  in 
regard  to  the  mines  of  the  neighborhood : 

Perrin's  mine  has  been  doin^  well,  though  it  is  not  quit«  up  to  its  old  mark.  The 
ledge  is  large,  however,  and  sixteen  men  can  keep  the  miU  running.  Last  week  the 
sixteen  men  took  out  40  ounces,  and  the  week  before  they  took  out  43  ounces.  As  the 
cost  of  milling  is  small  (water-power  being  used)  the  profit  of  this  yield  is  good. 
Dromedary,  located  in  this  town,  is  being  worked  under  a  lease,  by  a  company  of  prac- 
tical miners.  Lessees  have  contnicted  to  have  a  5-stamp  miU  put  up  at  the  hoisting 
works.  This  mill  will  bo  run  by  the  hoisting  engine,  which  can  furnish  plenty  of  power 
for  the  pur^)08e.  The  rock  coming  from  the  Dromedary  is  looking  well  in  sulphurets, 
with  occasional  gleams  of  free  gold. 

The  Phoinix,  at  Vail's  Ranch,  is  turning  out  some  splendid  rock.  There  are  two 
Phoenix  ledges  in  the  district,  which  are  snowing  well.  The  one  wo  now  speak  of  is 
owne<l  by  Pat  Hennessey,  of  Allison  Ranch.  A  shaft  is  going  down  which  will  strike 
the  ledge  at  the  depth  of  35  feet.  The  rock  on  the  croppings  has  paid  $20  per  ton,  so 
far,  and  at  the  lowest  depth  the  rock  was  best.  The  ledge  is  now  of  such  size  that  four 
men  can  mine  and  hoist  by  windlass  four  tons  per  day.  These  miners  take  out  this 
rock  and  land  it  on  the  surface  for  $3  50  per  ton.    This  leaves  $16  50  per  ton  for  haul- 


nnity  little  or  no  mining 
there  have  been  raising  gi'ass  for  hay,  and  scratching  around  occasionally  for  a  gravel 
claim  when  water  was  plenty.  The  Wild  £migi*ant  ledge  is  looking  well,  as  far  as 
worked.  It  grows  better  as  it  goes  down,  and  widening  at  the  same  time.  The  rock 
taken  out  is  good  for  $40  a  ton,  and  the  dirt  around  the  ledge  is  very  rich  in  gold.  The 
country  rock  about  the  Wild  Emigrant  is  6lat«,  in  which  the  valuable  permanent  ledges 
are  almost  always  found.  At  the  lowest  workings  the  ledge  is  two  rcet  thick,  and,  as 
we  aaid  before,  is  widening.    The  Phoenix,  of  Sebastopol  Uill;  is  being  worked  Avith 
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great  success.  A  number  of  tons  from  this  mine  is  on  the  platform  at  Ben  McCaulcy's 
mUl,  Boston  ravine,  and  the  rock  will  give  something  like  $40  per  ton,  according  to 
past  yields  from  the  ledge  tiiken  with  the  present  apxiearance  of  the  rock.  The  North 
Star  oas  been  running  full-handed  at  the  mine  for  the  month,  with  gootl  results.  Last 
lYiday  wo  kiw  some  very  rich  rock  which  had  just  been  hoisted,  tno  beautiful  heavy 
£old  running  thi*ongh  and  through  the  pieces.  The  North  Star  is  a  payinc^  mine.  The 
Idaho,  situated  next  swljoiuing  the  Eureka  to  the  east,  has  shown  sumo  Improvement 
in  the  mouth  past.  In  the  lower  levels  this  improvement  was  very  manifest.  Tho 
WIsconsiu  has  not  finished  its  month  as  yet.  The  run  will  come  up  to  about  tho  aver- 
age of  this  steady-paying  mine.  The  three  weeks'  run,  which  has  been  completed,  in- 
dicates a  less  yield  than  a  corresponding  yield  of  last  month,  but  tho  rock  now  being 
pnt  through  is  of  such  a  character  as  will  bring  the  month's  run  up  to  tho  regular 
standard,  say  $5,000  for  live  stamps  in  one  month.  The  Greenhorn  mine,  on  the  creek 
of  the  same  name,  is  doing  well.  The  new  hoisting  and  pumping  works,  operated  by 
8t«am,  prove  an  entire  satisfaction.  Water  is  yet  wuntc<l  for  the  purpose  of  starting  up 
the  cmshing-mill.  As  soon  as  tho  rain  comes  the  mill  will  commence  to  run  with 
plenty  of  goo<l  rock  on  hand,  to  last  till  the  next  dry  season. 

The  O'Connor  or  Grass  Valley  Consolidated  mine,  situated  to  the  east  of  the  Eureka 
md  Idaho  mines,  is  sending  good  rock  to  the  surface.  It  is  said,  and  we  hope  the  say- 
ing is  true,  that  there  is  a  nrobability  that  the  O'Connor  will  be  worked  in  a  regular 
and  systematic  manner.  Tno  past  of  this  mine  should  insure  its  development.  The 
Pennsylvania  mine,  on  Kate  Hays's  Hill,  extending  into  Mary's  ravine,  lias  kept  the 
Gold  £[111  mill  running  for  several  days,  on  very  good  rock.  This  mine  must  not  be 
confoundc^d  with  one  of  tho  same  name  at  Nevada  City.  A  week  or  two  since  the  Penn- 
sylvania or  Grass  Valley  was  in  a  lawsuit,  which  stopped  all  work.  Tho  suit  being  set- 
tled, good  ore  is  coming  out.  There  are  two  Franklin  mines  in  the  district.  One  is 
jost  north  of  the  Allison  ranch  mine,  and  is  supposed  to  bo  on  tlie  same  ledge.  Tho 
other  is  on  the  Coleman  road  to  Colfax.  Both  of  tlicse  mines  are  being  workoil  in  what 
api^ears  to  be  paying  rock.  Ben  McCanley's  mill  has  some  eight  or  ten  piles  of  castom- 
Tock  on  its  platform.  These  piles  are  from  as  many  pai-ts  of  the  district.  The  Ryan 
ledge,  located  east  of  Grass  V<alley  and  northeast  of  the  Eureka  mine,  is  still  looking 
well.  The  owners  exx)ect  some  good  from  a  crushing  which  is  soon  to  take  place.  The 
SofOth  Star  is  a  mine  upon  which  machinery  is  being  placed.  It  is  owned  by  Messrs. 
Hoyt  &  Co.,  and  is  located  near  the  North  Star.  The  Manhattan,  nearer  to  Novmla 
City  than  to  Grass  Valley,  but  in  the  slate  formation  of  Grass  Valley,  is  showing  well. 
The  ledge  is  two  feet  thick,  and  shows  i)lentifiilly  in  free  g<»ld  as  well  as  sulphurcts. 
We  saw  a  pnwpect  on  Sunday  from  a  pan  tif  dirt  takon  out  next  to  tho  ledge,  which 
gave,  as  we  judgwl,  over  one  dollar's  Worth  of  gold.  The  Orleans,  near  Mailman's  snl- 
phuret-works,  on  the  Nevada  road,  is  showing  rich  quartz.  Tho  shaft  is  down  about 
75  feet.  From  the  bottom  comes  rock  through  which  gold  is  plainly  visible  to  the  naked 
eye.  The  gravel  mines  all  over  tho  country  are  prcjiariiig  to  be  worked  more  indus- 
triously this  winter  than  ever  before.  Oinoga  will  be  a  very  lively  place  as  soon  as  the 
.waters'  come.  Omega  is  in  the  north  of  the  county,  and  Rough  and  Ready,  w'hich  is  in 
the  southwest  of  the  county,  experts  to  do  as  well.  In  Rough  and  Ready  McSorley  & 
Co.  will  be  prei)ared  for  extensive  hydraulic  works  by  the  time  water  is  pleutifuL 
Webster  &  Co.  have  their  diggings  well  prepared  for  prolitable  washing  when  the  plu- 
vial shall  fall.  Hayes  &  Co.  have  their  llumes  and  ])ipes  ready  for  moisture,  whenever 
moisture  shall  amount  to  a  pressure.  Other  companies  on  the  same  ridgo  are  making 
arrangements  to  soon  commence  work.  The  Alta  Company,  No.  3,  have  steam-works 
pwmIv  for  hoisting  and  pumping.  The  ground  of  this  com])auy  is  located  northeast  of 
the  Hope.  The  Hope  company  is  running  in  rich  gnivtd,  with  more  than  paying  resnlts. 
Gravel  claims  east  of  this  are  being  extensively  v.ork^Hl.  Shea  &.  Co.,  at  Bueua  Vista, 
the  Town  Talk,  awaiting  water,  and  Underwood  &.  Co.  are  ready  to  make  a  good  win- 
ter's run.  At  Nevada  City  gravel  mining  is  still  more  active.  On  Cement  Hill,  three 
miles  west  of  Nevatla,  a  compiiny  has  put  up  Hunurs  of  sixty  boxes,  12  feet  to  the<)ox. 
These  boxes  are  4  feet  wide.  These  diggings  will  be  worked  by  hydraulic  process,  and 
the  working  will  require  500  inches  of  water,  minors'  measure,  each  day,  for  their  work- 
ing. On  tlio  1st  of  December  it  is  expected  the  water  will  bo  turned  on.  The  claims 
are  dividM  into  four  shares  on  the  cement  claims.  A  patent  is  to  bo  applied  for  very 
soon.  The  Butts  &  Co.,  who  have  prospected  for  quartz  in  the  bed  of  Wolf  Creek,  just 
above  the  Idaho  mine,  have  obtained  very  gcwxl  lock.  That  ledge  should  be  followed, 
since  in  that  part  of  the  country  mining  has  paid.  A  more  active  and  jirolitable  state 
of  prospecting  has  never  been  known  in  Grass  Valley.  Tlie  custom-mills  are  kept  at 
work,  and  this  by  men  who  make  money  by  the  work  of  the  mills. 

TheXortli  Starling  been  worked  steadily,  and  de<Mared  three  dividends 
during^  tho  year.  The  result  attained  so  far  is  gratifying,  as  will  appear 
from  the  f  Ilowing  extract  from  the  company's  annual  statement  i)ub- 
lished  in  October : 
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Rbcbifts: 

Bullion $151,598  58 

SkimmiDgSy  sulphurots,  &c 24,577  25 

176, 175  83 
Liabilities - 4,0(37  25 

180, 243  00  • 

DlSDURSEMRXTS : 

MinriR  labor $66,197  67 

Milling  labor 17,749  {^7 

Dead  work 10,387  17 

Mill  supplies 25,853  02 

Mine  8Tii)pliea 14, 751  02 

Liquidated  debts 14,7«0  98 

Dividends 6,000  00 

Salaries,  &« ^ '. 5,295  25 

Sundry  accounts 17,839  27 

Cash  on  band 1,389  33 

Total 180,243  08 


They  produced  7,834  tons  of  ore,  which  yielded  at  the  rate  of  about 
$21  37  pev  ton,  or  $167,431  in  the  aggregate.  The  expenses  of  mining, 
milling,  &c.,  amounted  to  $16  73  per  ton,  leaving  a  profit  of  $4  64.  Of 
this  profit  $6,000  has  been  paid  to  stockholders,  $14,781  on  account  of 
obligations  incurred  in  the  previous  year,  $10,387  for  dead  work,  and 
$7,741  for  improvements.  The  supplies  on  hand  on  September  6th  are 
estimated  at  $18,295. 

The  i)ro(luct  of  the  same  mine  in  the  following  months  was  satisfac- 
tory, the  October  yield  having  been  $18,000,  and  at  last  accounts  the 
Korth  Star  appears  to  be  in  a  good  way  to  be  added  to  the  steady  divi- 
dend  paying  mines  of  the  district. 

Besides  the  mines  already  named,  many  others  were  in  successful 
operation  during  the  year,  and  it  is  not  too  much  to  say  that  the  last  was 
the  most  prosperous  year  for  the  quartz  mines  in  Nevada  County. 

The  census  returns  for  the  year  ending  June  1, 1870,  give  the  follow- 
ing details  in  regard  to  the  mines : 

Product  for  the  year  ending  June  1, 1870. 

Goodspeed  &  Co.,  Little  York,  cement $21,350 

Naco  &  West,  cement .: 20,000 

Gold  HUl  MiH,  Graas  VaUey,  quartz 7,000 

Scbastupol  Mill,  quartz 9,600 

Orleans  Qtiartz  Mill,  quartz 4,000 

Town  Talk  Company,  quartz 18,500 

Slate  Creek  Company,  quartz 38,731 

Union  Hill  Company,  quartz 140,000 

Empire  Company,  quartz 240,000 

Greenhorn  Quartz  Mill  Company,  quartz ^ 15,000 

Eureka  Company,  quartz 601,944 

Idaho  Company,  quartz 223,871 

Prospect  Company,  Eureka,  quartz 552 

Oriental,  Nevada,  quartz 3,000 

Pittsburg  Company,  quartz 150, 000 

Star  Spangled  Banner  MiU,  quartz 135,180 

Total 1,628,728 


All  the  snlphuret  works  (five)  were  in  operation  for  only  a  short  time, 
and  their  total  product,  leaving  out  that  of  the  Eureka  works,  amounted 
t^  only  $52,000. 
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From  miniDg  and  prospecting  operations  other  than  those  already 
mentioned,  a  yield  of  8132,000  in  the  aggregate  is  reported  for  the  year 
ending  Jnne  ly  1870.     • 

An  article  from  the  Grass  Valley  Union  in  regard  to  anew  concen- 
trariug  machine  invented  by  Mr.  Stephens,  and  called  the  Rawlins  & 
Stephens  slime  ore-concentrator^  is  deeraea  worthy  of  reproduction  in 
*  tliis  place.  A  good  machine  ot  this  kind  is  a  great  desideratum,  the 
apparatus  so  far  employed  having  generally  been  cumbrous  and  costly, 
and  not  as  effective  as  is  desirable. 

This  concentrating  machine  is  cheap  in  conatrnction,  can  ho  mn  with  very  little 
power,  and  requires  very  little  attention.  All  the  mining  and  mill  men  who  have  seen 
the  concentrator  work  pronounce  it  the  best  machine  yet  constrncted.  One  h»s  been 
used  at  tho  Wisconsin  mill,  near  Grass  Valley,  for  several  months,  and  has  given  the 
most  entire  satisfaction.  Wo  yesterday  saw  a  largo  machine  at  work,  below  tho  Ban- 
ner mine,  near  Nevada  City.  The  concentrator  at  the  latter  mine  is  a  wheel  *20  feet  iu 
diameter,  with  distribnting  table  of  12  feet.  Tho  traveling  table  is  4  feet  wide.  This  is 
working  on  sand  which  has  gone  throngh  several  concentrating  processes.  It  is  at 
work  below  two  Paine  &  Stephens  buddies,  four  rockers,  and  300  feet  of  sluices.  After 
idl  these  have  taken  sulphurets  from  the  sand  which  they  can  save,  the  sand  is  mn  on 
ft  Bawlins  &  Stephens  machine.  Of  course  the  sulphurets  iu  such  sand  are  light,  with 
only  a  small  percentage  of  the  heavy  article  which  escapes  from  such  complete  work- 
ingi  Tho  result  is  that  tho  Rawlins  &.  (Stephens  concentrator  saves  about  four  or  five 
tons  of  sulphurets  p^r  month,  at  the  Banner  mine,  from  sand  which  was  supposed 
heretofore  to  be  completely  worked.  Tho  sulphurets  thus  saved  are  worth  |60  per  ton 
lEToss  at  the  chlorination  works.  The  expense  of  running  the  machine  is  $2  50  per 
day,  or  $G0  per  month.  This  expense  can  be  further  reduced,  as  a  smai-t  boy  can  attend 
the  machine.  We  have  then  in  these  figures  a  "  proof  of  the  pudding,"  in  the  case  of 
the  machine  at  the  Banner  mine.  From  four  tons  of  sulphurets  saved  at  $60  per  ton, 
giving  $240,  deduct  $G0  for  labor  and  $80  for  working  the  sulphurets  by  chlorination, 
total  expense  $140.  This  gives  $100  per  month  prolit  on  a  machine  which  cost,  in  the 
fixHt  place,  say  $500.  It  has  been  demonstrated  that  no  machine  now  known  can  go 
below  the  Rawlins  &  Stephens  machine  and  muko  anything.  Where  the  Rawlins  & 
Stephens  concentrator  works  just  as  the  tailings  come  from  the  mill,  as  in  the  case  at 
the  Wisconsin  mill,  it  saves  alujobt  all  the  sulphurets,  light  as  well  as  heavy.  It  allows 
but  very  little  metal-bearing  slime  to  escape.  Wo  have  the  opinion  of  many  exj>eii- 
enced  quartz  miners  for  saying  that  tho  liawlins  &  Stephens  concentrator  is  the  best 
machine  or  buddlo  in  use.  At  tho  Banner  mine,  before  tho  new  machine  was  put  up, 
at  the  sand  pile  where  it  is  now  used,  a  comi)any  had  a  percussion  table,  4  feet  wide 
and  18  feet  long,  two  revolving  cylinders,  one  to  grind  the  sand  and  the  other  to  amal- 
gamate. The  arrangement  was  niu  by  a  20-foot  water-wheel.  The  company  using 
these  implements  lost  about  $1,500.  Stephens  is  thus  making  money  where  others 
have  lost. 

The  population  of  JTevada  County,  as  per  census  of  1870.  is :  Total, 
19,13:4 ',  Chinese,  2,029. 

SIERRA  COUNTY. 

The  placer  and  hydraulic  claims,  though  much  injured  by  the  drought, 
have  again  yielded  handsomely,  and  the  former  especially  have  given 
very  .satisfactorj-  returns.  There  are  nine  claims  of  this  class  reported 
in  oi>eration  an  average  of  ten  months.  They  furnished  employment 
for  169  men,  whose  wages  varied  from  $2  50  to  $3,  a  considerable  de- 
cline from  last  year's  rates.  The  total  yield  of  these  placers  for  the 
year  ending  June  1  was  $225,000,  and  the  yield  per  hand  per  day  in  the 
neighborhood  of  $4.  The  total  amount  paid  for  water  was  $5,580,  and 
for  timber  $10,800.  Nearly  all  the  claims  were  operated  on  a  large  scale, 
by  companies,  and  the  following  were  the  most  productive:  Nevada 
Company,  (Table  Rock,)  $20,030 ;  Redding  Company,  $13,500;  North 
American  Company,  $50,450;  Hawk  Eye,  $65,000;  Monumental  Com- 
pany, $31,690;  Fashion  Company,  $29,000. 

The  "dead  river"  system  of  tbii; county  was  fully  described  in  my 
last  report.    The  hydraulic  nJfl^JwIto  especially  sui!'ered  from  want  of 
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water  during  part  of  the  year.  There  are  ten  claims  reported  in  opera- 
tion during  nine  months  on  an  average.  They  employed  151  men,  who 
were  paid  about  $G5  per  month  to  the  hand.  The  total  yield  was  a  little 
less  than  $150,000  for  the  year  ending  June  1, 1870,  making  an  average 
of  $4  70  per  hand  per  day.  This  is  proportionately  less,  as  far  as  profits 
are  concerned,  than  the  yield  of  the  placer  mines.  The  i)rice  paid  for 
water  ranged  between  5  and  10  cents  per  inch,  according  to  the  locality. 
The  largest  returns  are  those  of  the  Union  Company,  which  amounted 
to  $98,000,  and  those  of  the  Goab  Company,  which  were  $12,000. 
"^Quartz-mining  operations  have  been,  on  the  whole,  satisfactory.  Au 
important  change  of  proprietorship  ought  to  be  noticed  in  this  connec- 
tion, as  showing  the  tendency  of  foreign  capital  to  invest  large  amounts 
of  money  in  mining  property  already  developed  and  paying  dividends, 
rather  than  in  new  enterprises.  I  refer  to  the  sale  of  the  celebrated 
Sierra  Buttes  mine  to  an  English  company,  which  was  concluded  in  the 
course  of  the  summer. 

The  total  amount  of  quartz  raised  in  the  county  during  the  year  end- 
Juig  June  1,  1870,  was  40,000  tons,  which  yielded  $438,00ay  One  hun- 
dred and  ninety-three  men  were  employed  in  the  mines  and  mills 
throughout  the  year,  and  $135,244  was  paid  to  them  in  wages.  The 
following  are  the  most  prominent  mines  and  their  yield  for  the  time  in- 
dicated above :  Alaska,  $30,000;  Gold  Bluflf,  .$37,322;  Independence, 
$75,000;  Sierra  Buttes,  $200,000 ;  Brush  Creek,  $95,000. 

The  population  of  the  county,  according  to  the  late  census,  is:  Total, 
5,019;  Chinese,  809. 

YUBA    COUNTY. 

Hydraulic  mines  appear  to  have  been  quite  successful  during  the  year. 
The  detuils  in  regard  to  the  situation,  &c.,  of  the  most  important  of 
these  mines  are  contained  in  my  last  year's  report  and  in  the  excellent 
article  of  Mr.  Skidmore,  at  the  end  of  this  chapter.  I  note  hero  briefly 
only  some  points  of  interest  from  the  returns  of  the  census. 

The  number  of  claims  reported  in  operation  during  the  year  ending 
June  1,  1870,  is  47.  These  employed  308  men,  who  were  ])aid  $60  per 
month  to  the  hand.  The  total  product  from  June  1, 18C9,  to  June  1, 
1870,  was  $461,900,  being  $5  84  per  hand  per  day. 

The  following  claims  yielded  the  highest  amounts:  Pittsburg  and 
Yuba  Mining  Company,  employing  25  men  12  months,  $75,000;  Blue 
Gnivel  Gold  Mining  Comi)any,  employing  40  men  12  months,  $66,070 ; 
Antonc  Mining  Company,  employing  6  men  9  months,  $13,050;  Union 
Mining  Company,  employing  7  men  12  months,  $17,868;  Kosebar  Mining 
Company,  employing  43  men  12  mouths,  $85,910 ;  Smartville  Mining 
Company,  employing  40  men  12  months,  $103,000;  Nevada  Mining 
Company,  employing  35  men  9  months,  $23,760. 

Placer-mining  was  not  carried  on  to  any  considerable  extent.  Only 
five  claims  arc  reported,  which  employed  22  men  during  6.3  months  oil 
an  average.  The  total  product  of  these  claims  was  $11,400,  which  indi- 
cates a  yield  of  $3  14  i>er  day  per  hand. 

The  largest  yield  of  any  claim  is  only  $5,000,  and  the  remainder  pro- 
duced less  than  $3,000  e<ach. 

The  exhibit  of  the  quartz  mines  is  still  less  encouraging.  According 
to  the  rejiorts  received,  only  two  mines  were  working,  which  during  the 
year  ending  June  1,  1870,  employed  a  few  men  for  a  short  time.  These 
are  the  Hausonville  Company,  which  employed  from  one  to  three  men 
2222dergri^ound  during  six  months,  and  niised  238  tons  of  quartz,  worth 
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$16  97  per  ton  on  an  average,  or  $4,040,  and  the  Pennsylvania  Company, 
\^hich  worked  daring  four  months,  employing  at  different  times  from 
six  to  twenty  men  underground,  ana  took  out  $6,640.  Tbis  w^ould  make 
the  total  product  from  the  quartz  mines  of  this  county  $10,680. 

The  population  of  the  county,  as  per  census  of  1870,  is :  Total,  10,851 ; 
Chinese,  2,333.  z^'T''^^"'^ 

BUTTE  COUNTY.  /     .■.■.■^''  t-^ 


The  placers  and  hydraulic  mines  have  suffered  fromthe^ant  pf^ater, 
and  the  quartz  mines  have  not  overcome  the  obstacles  ex»»Cing*'H|gsii^^ 
profitable  development  which  were  alluded  to  last  year.  S   "  \ 

The  difficulty  in  regard  to  the  gravel  mines  of  Cherokee  Fmty.  a* 
locality  known  to  be  rich  for  a  long  time,  but  which  could  nol^be  worliM 
to  a  great  extent,  because  a  large  investment  was  r^qvL\i^':tp  hnng 
water  to  the  place,  seems  to  have  found  a  happy  solutioif.  A  fijBipa^y 
concluded  to  bring  water  to  the  mines  from  Concow  Valley^  an£tat  latest^  ^^ 
accounts  the  undertaking  has  been  a  success.  The  ScientifioJ^x^  lias 
published  an  exhaustive  article  in  regard  to  this  enterprise,  which  I 
quote  here : 

The  hintory  of  hydraulic  mining  in  California  has  been  one  of  bold  engineering  feats. 
Wo  h^ve  to-day  to  speak  of  a  new  enterprise,  the  boldest  of  the  kind  yet  attempted, 
which  has  lately  been  snccessfuUy  brought  to  completion,  and  has  opened  a  new  field 
for  the  hydraulic  miner.  This  is  the  introduction  of  water  to  the  Cherokee  gravel 
mines  in  Butte  County. 

This  region  has  been  worked  to  some  extent  for  many  years,  but  only  during  the* 
winter  months,  with  such  water  as  could  be  obtained  from  reser\'oirs  in  the  rainy  sear 
son.  From  its  elevation,  however,  there  was  but  little  opportunity  for  coUectiuff  water,, 
and  hence  the  locality,  although  known  to  be  rich,  has  received  but  comparatively  little 
attention.  We  proi)ose  to  give  a  short  description  of  the  manner  in  which  water  has 
been  carried  into  this  place,  and  of  the  difiicultics  encountered  and  overcome. 

The  success  of  the  sheet-iron  pij)e  used  by  the  Spring  Water  Company  of  San  Fraur 
ciscto,  le<l  to  the  employment  of  one  of  greater  majjjuitnde,  in  the  locality  lirst  spoken 
of,  and  induced  Messrs.  Judson,  Abby,  Davis,  and  Doe  to  undertake  to  convey  water  to 
the  Cherokee  mines.  A  ditch  had  been  C4)n8tructed  from  Concow  Creek  to  Yankee  Hill, 
and  from  this  place  the  water  had  to  be  carried  across  the  ravine  of  the  West  Brauoh 
to  the  opposite  mountain,  whence  it  was  conducted  in  a  canal  to  the  mines  of  Cherokee 
Flat. 

The  inlet  to  the  pipe  is  150  feet  above  the  outlet,  with  a  vertical  height  from  tho 
lowest  ]ioint  to  grade  line  of  900  feet.  Tho  pipe  is  30  inches  in  diameter,  and  is  intended 
to  carrv  1,900  miners*  inches  of  water.  Tho  thickness  of  iron  used  is  No.  14  for  150  feet 
of  pressure,  No.  12  for  275  feet.  No.  10  for  350  feet.  No.  7  for  425  feet,  i  for  COO  feet,  ft 
for  850  feet,  and  f  for  900  feet.  The  water  is  admitted  at  the  upper  end  from  a  cistern, . 
with  sand  box,  &c.,  for  settling  any  sand  or  gravel  brought  in  from  the  ditch.  Tho 
pipe  has  here  an  elbow  dipping  into  the  water  to  prevent  the  entrance  of  any  air. 
Fifty  feet  from  the  inlot  there  is  a  stand-i)ipe  to  allow  the  escape  of  any  air  which  may 
have  cot  into  tho  pii>e,  and  to  guard  against  an  overhead  of  water.  At  ^liiTerent  places, 
especmlly  where  depressions  occur,  are  placed  air-valves,  mado  with  lloats,  to  allow 
the  escape  of  air,  which  shut  on  the  approach  of  water.  If  the  water  is  drawn  off, 
these  open  on  tho  inside,  preventing  tho  collapsing  of  the  pipe  from  atmospheric  pres- 
sure. 

The  pipe  was  laid  in  a  trench,  (5  feet  deep,)  from  one  end  to  the  other,  and  covered 
with  earth  to  prevent  any  undue  expansion  and  contraction  in  hot  and  in  cold  weather. 
It  docs  not  extend  quite  to  the  bottom  of  the  ravine,  but  is  carried  over  on  a  truss 
bridgo  at  a  height  of  about  70  feet.  It  was  laid  in  lengths  of  23  feet,  which  were 
riveted  one  to  the  other  continuously,  man-holes  being  placed  every  1,000  feet  to  allow 
the  entrance  of  the  workmen.  Tho  rivets  used  were.  Tor  No.  14  iron,  ^  wire  ;  No.  12,  ^  j 
No.  11,  -ft- ;  No.  9, 1 :  and  No.  7,  f ;  driven  cold.  The  first  (^)  was  machine-riveted  cold, 
hand-riveted  hot ;  rc>  i  J  I J  1  driven  hot.  A  steam  riveting-machine  was  employed 
for  nearly  all  of  the  pipe,  ^ving  better  results  than  the  hand  labor. 

The  pipe  was  mado  at  the  rate  of  1,100  feet  per  day,  givuig  employment  to  a  large 
number  of  men.  The  punching  and  shearing  was  done  by  machinery  expressly  designed 
for  this  pipe,  and  as  lugh  as  30  tons  of  iron  were  worked  daily,  87,000  feet  of  pipe  being 
manufactured  and  laid  in  place,  and  the  water  run  through,  in  four  months  from  tho 
commencement  of  the  enterprise. 

H.  Ex.  10 4 
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Tho  thickness  of  iron  required  here  gives  ns  a  datum  for  compatinc  the  comparatiTe 
cost  of  cast-iron  and  of  wronght-iron  pipe ;  |  wronght-iron  sustains  here  a  pressure  of 
385  pounds  to  the  square  inch,  for  which  3-inch  cast-iron  (nearly)  would  be  required  to 
mako  it  safe.  Tho  ureight  alone  of  such  a  cast-iron  pipe  would  render  the  enterpdae 
impracticable. 

Such  is  a  brief  outline  of  one  of  the  greatest  undertakings  of  tho  kind  ever  attempted, 
and  one  which  opens  a  new  and  rich  mineral  region.  That  a  work  of  such  magnitude 
and  boldness  should  be  conceived  and  carried  out,  redounds  greatly  to  the  honor  of 
our  Paciiio  coast.  It  speaks  most  highly^  for  tho  talent  of  the  engineers  who  conceived 
the  plan,  tho  enterprise  of  the  men  who  undertook  to  put  it  in  execution,  and  thi 
abibty  of  the  mecmuiics  who  made  it  an  accomplished  fact. 

There  were  only  four  placer  claims  reported  in  operation  in  June, 
employing  25  men  on  an  average  of  8.4  months.  White  labor  cost  $55 
per  month,  and  Chinese  $28  on  an  average.  The  price  of  water  wa^  5 
cents  per  inch.  The  total  yield  was  $30,200  for  the  year  ending  June 
1, 1870,  or  $5  50  per  hand  per  day.  The  most  prominent  claims  are 
those  of  Kennedy  &  Co.,  which  employed  six  men  throughout  the  year 
and  yielded  $16,000,  and  of  a  Chinese  company,  which  employed  15  men 
for  six  months,  and  yielded  $9,000.  Thirteen  hydraulic  mines,  in  opera- 
tion 8.45  months  on  an  average,  employed  119  men.  The  total  yield  of 
these  was  $169,000,  or  $6  47  per  hand  per  day.  The  following  are  the 
most  prominent:  Cherokee,  $75,000;  Monte  de  Ora,  $10,000;  Oroville 
Company,  $30,000;  Moore  &  Company,  $12,000. 

Only  four  quartz  mines  were  worked  during  eight  months  on  an  aver- 
age, and  the  total  product  for  the  time  above  named  was  only  $22,512. 
The  number  of  miners  employed  was  31,  and  $G5  were  paid  per  month 
to  the  hand.  The  mines  are  all,  as  yet,  unimportant  affairs,  the  one  of 
A.  W.  Halstead  yielding  the  highest  product,  $10,000. 

Tlie  population  of  the  county,  according  to  the  census  of  1870,  is : 
Total,  11,403 ;  Chinese,  2,082. 

PLUMAS  COUNTY. 

The  quartz  mines  of  the  county  have  again  yielded  quite  handsomely. 
The  product  from  the  placer  and  hydraulic  mines  is  not  so  satisfactory. 

Of  the  placer  claims,  44  are  reported  working  during  an  average  of 
six  UMuths.  They  employed  269  men,  at  average  wages  of  about  $70 
per  mouth.  The  total  yield  of  these  from  June  1, 1869,  to  the  same  time 
in  1870,  was  $177,500,  or  an  average  of  $4  22  per  day  per  hand.  The 
following  claims  are  the  most  prominent :  Alturas  Mining  Company, 
Goodwin,  employing  forty  men  for  live  months,  $14,000 ;  Conly  &  Gowel, 
Goodwin,  employing  thirty  men  for  four  months,  $20,CK)0 ;  Gaid  &  Orr, 
Goodwin,  employing  thirty  men  for  three  months,  $15,000 ;  Buckeye 
Mining  Company,  Washington,  employing  seventeen  men  for  twelve 
months,  $34,000 ;  New  York  Mining  Company,  Washington,  employing 
sixteen  men  for  ten  months,  $29,^)0 ;  Eagle  Mining  Company,  Wash- 
ington, employing  twelve  men  for  twelve  months,  $6,00d;  Kelley  & 
Company,  employing  four  men  for  eight  months,  $6,800. 

From  Goodwin,  Mineral,  Eich  Bar,  Plumas,  Washington,  and  Indian 
Valley,  (Cherokee  district,)  31  hydraulic  claims  are  reported,  which 
employed  108  men  during  5.1  months,  and  at  $65  wages  on  an  average. 
The  claims  are  largely  worked  by  the  owners  themselves,  and  wages  have 
not  been  paid  in  many  cases.  The  total  production  during  the  above- 
mentioned  time  has  been  $67,300,  which  shows  an  average  yield  per 
hand  per  day  of  $4  66.  The  highest  amounts  taken  out  were,  $15,000 
by  the  Lecup  Diggings  Mining  Company,  who  employed  ten  men  six 
months,  and*^6j000  by  Turner,  Kice  &  Co.,  who  worked  four  men  seven 
montha. 
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The  foar  principid  quartz-miniug  enterprises  in  actual  operation  were 
the  following: 

Eareka,  employing  seventy  men  for  eight  months;  product, 
8,000  tons,  worth $80, 000 

Jadkins  &  Kellog,  employing  thirty-two  men  for  eleven  months; 
product,  8,000  tons,  worth 60, 000 

J.  B.  Batehelder,  employing  six  men  for  eleven  months 9, 114 

Crescent  Company,  employing  fifty  men  for  twelve  months; 
product,  15,000  tons,  worth 120, 000 

Total 296,114 


The  wages  paid  by  these  companies  amounted  to  8136,400,  and  the 
necessary  materials  to  $37,849. 

Besides  these,  a  few  smaller  mining  enterprises  have  been  in  opera- 
tion part  of  the  time,  but  the  yield  is  not  such  as  to  make  any  material 
difference  in  the  total  al'ready  given.  New  discoveries,  some  of  which 
are  reported  to  be  very  rich,  have  been  made  in  American  and  Indian 
Valleys.  In  the  former  a  new  thirty-two  stamp,  and  in  the  latter  a 
twenty-four  stamp  mill,  are  said  to  be  in  the  course  of  erection. 

The  population  of  this  county,  according  to  the  census  of  1870,  is : 
Total,  4,489 ;  Chinese,  911. 

ALPINE  COUNTY. 

The  following,  account  was  kindly  written,  at  my  request,  by  Mr.  Lewis 
Chalmers,  manager  of  the  Exchequer  Gold  and  Silver  Mining  Company: 

Mining  operations  in  this  county  during  the  past  year  have  been  car- 
ried on  to  a  greater  extent  than  for  some  time  previously. 

The  Leviathan,  a  copper  mine  about  two  miles  from  Monitor,  has 
shipped  considerable  quantities  of  a  high  grade  ore  to  Dayton,  where,  I 
understand,  it  is  used  in  the  manufacture  of  bluestone.  This  mine 
bdongs  to  an  English  company,  and  is  under  the  management  of  Mr. 
Bicks^,  some  time  of  the  firm' of  Wiegand  &  Rickard,  in  Virginia  City. 
Native  copper  is  frequently  met  with,  and  the  best  ore  gives  50  per  cent. 

The  Sdienectady  Gold  and  Silver  Mining  Company,  owning  the  Tar- 
shish  mine,  in  Monitor,  resumed  operations  there  about  two  years  ago, 
under  the  managership  of  Mr.  Schwerin ,  who  is  also  a  large  owner.  Very 
fine  black  sulphuret  ore  has  been  struck  lately  in  hirge  bonanzas,  which, 
when  washed,  will  pay  as  high  as  $2,000  per  ton.  Several  tons  have 
been  shipped  to  San  Francisco  for  sale  as  ore.  The  manager  has  gone 
to  Schenectady  to  make  arrangements  for  the  erection  of  a  mill  this 
Bummer.  As  usual,  much  excitement  followed  the  new  discoveries,  and 
real  estate  in  Monitor  commands  a  premium. 

The  Monitor  and  Northwestern,  on  the  Tarshish  ledge,  have  lately 
stmck  outlying  pockets  of  the  same  description  of  ore,  and  are  now  add- 
ing a  50-ton  Whelpley  &  Stover  furnace  to  their  mill  on  the  Carson 
Biver,  about  a  mile  from  this  place.    Mr.  L.  L.  Lewis  is  superintendent. 

The  Globe  company,  in  Monitor,  have  almost  complete<l  their  mill, 
which  is  on  a  somewhat  new  principle.  This  company  owns  the  Globe 
mine,  on  Monitor  Creek,  claimed  to  be  on  the  same  belt  as  the  last  two, 
but  on  the  opposite  side  of  the  creek.  They  are  now  experimenting  on 
Chicago  and  Globe  ores,  but  with  what  success  I  have  not  heard.  They 
appear  to  think  that  they  will  he  able  to  reduce  rebellious  ores  at  a 
lower  rate  than  by  any  other  process  yet  known.    Contracts  have  been 
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entered  into  for  the  purchase  of  the  Chicago  and  Marion  mines,  in  the 
vicinity.  The  Marion  has  a  great  reputation,  very  rich  Sjpecimeus  of 
black  sulphuret  having  been  taken  from  it.  Mr.  Ambler  is  the  met^- 
lurgist  and  superintendent,  and  Colonel  Winchester,  of  New  York,  the 
managing  director. 

The  Bullion  Gold  and  Silver  Mining  Company  have  been  driving  a 
bedrock  tunnel  from  the  Carson  River,  at  Bullima,  to  cut  a  belt  of  par- 
allel ledges  at  right  angles  to  their  tunnel,  which  is  now  in  over  l,70tf 
feet.  This  is  an  English  company,  managed  by  Mr.  Coulter,  and  has 
been  hard  at  work  for  three  years.  Mr.  C.  is  expecting  daily  to  strike 
one  of  the  series.  They  have  had  some  very  hard  rocks  to  contend  with, 
but  are  determined  to  push  it  through.  The  Highland  Mary  seems  the 
favorite  ledge  of  the  group. 

The  Imperial  Gold  and  Silver  Mining  Company,  also  an  English  incor- 
poration, have  run  a  tunnel  1,400  feet  into  Mount  America,  to  cut  the 
belt  of  parallel  ledges  (some  17)  on  the  east  side  of  Monitor  Creek.  TPhe 
indications  on  the  surface  are  very  encouraging.  The  outcrops  assay 
well,  and  are  traceable  for  quite  a  distance;  300  feet  will  cut  the  first 
lode. 

The  Exchequer  Gold  and  Silver  Mining  Company,  of  London,  England, 
are  operating  on  the  old  Buckeye  No.  2  and  other  ledges,  at  the  head 
of  the  Scandinavian  Canon,  near  Silver  Mountain,  the  county  seat  of 
Alpine.  The  ledges  here  are  well  defined  and  give  great  promise.  In 
this  respect,  nothing  better  could  be  wished  than  is  to  be  seen  in  the 
upper  tunnel  on  the  Buckeye  ledge.  This  company  commenced  in  Feb- 
ruary. 1870,  and  in  March  following  shipped  to  Reno  a  few  tons  of  unas- 
sorted ore  by  way  of  experiment,- which  yielded,  at  the  Auburn  mill,  $140 
per  ton,  and  produced  bullion  901  fine.  At  that  establishment,  the  roast- 
ing is  done  in  the  Stetefeldt  furnace.  The  work  since  then  has  been 
confined  to  the  development  of  the  mine.  Stoping  will  be  commenced 
from  the  140  level  in  the  spring,  when  I  hope  to  be  able  to  keep  the 
Davidson  mill,  on  Silver  Creek,  now  the  property  of  the  Exchequer 
Comx)any,  in  full  blast  for  some  time.  Our  ores  are  chiefly  antimonial 
sulphides,  miargyrite,  dark  red  silver  ore,  and  light  red  silver  ore.  We 
have  also  the  lead-gray  sulphuret,  or  silver  glance.  Lead  is  to  be  found 
in  some  of  the  ore  in  small  quantity.  Selected  specimens  of  the  best  ore 
assay  as  high  as  $2,000  i>er  ton,  and  all  the  ore  contains  more  or  less 
gold. 

The  mill  has  eight  stamps.  Weight,  600  pounds ;  drop,  60  per  minute ; 
six  Freiberg  barrels  and  one  settler,  all  driven  by  a  40  horse-power 
engine;  two  reverberatories  and  one  drying  furnace.  Should  the  mines 
turn  out  as  exx>ected,  it  is  contemplated  to  increase  the  stamps  and  add 
a  30-ton  Stetefeldt  furnace,  to  cheapen  the  roasting,  which  is  exx)ensive 
in  the  common  reverberatory.  A  saw-mill  attached  supplies  the  mine 
with  timber,  the  teams  returning  with  ore.  The  slabs  supply  the 
furnaces. 

The  once  famous  I X  L  adjoins  the  Exchequer  Company's  mine  south, 
but  work  here  has  been  suspended  for  some  time.  I  have  seen  some 
beautiful  specimens  of  ruby  silver,  and  one  of  native  silver,  from  this 
mine.  Some  forty  or  fifty  thousand  dollars  are  said  to  have  been  taken 
from  the  workings  on  this  ledge,  which  are  only  superficial.  A  moderate 
outlay  for  hoisting  works,*  and  a  depth  of  200  feet  would,  I  think,  amply 
repay  the  cost.  The  last  batch  of  ore  was  treated  at  the  Pittsburg  mill, 
SUver  Mountain,  without  roasting,  and  one  half  of  it  lost.  I  got  $50  in 
the  tailings. 

TJie  Peanaylvama,  Mountain,  Bippon,  and  Pittsburg,  aU  in  the  same 
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district,  (Silver  Mountain,)  aro  also  shut  down  for  the  present,  thougfh 
rnmor  has  it  that  the  I  X  L,  Pennsylvania,  and  Mountain  will  soon  be 
at  work  again  under  different  auspices,  and,  it  is  to  be  hoped,  more 
energetic  management. 

There  is  no  quartz  in  this  section  equal  to  that  of  Silver  Mountain. 
Wood  and  water  are  abundant,  labor  is  plentiful,  and  there  is,  I  think, 
ererv  prospect  of  a  speedy  resuscitation  of  this  temporarily  deserted 
mining  camp. 

Some  little  work  was  done  in  the  Morning  Star  mine,  Mogul  District, 
bat  of  no  consequence. 

SHASTA  COUNTY. 

The  product  of  mines,  placer  and  hydraulic,  as  well  as  quartz,  has  been 
less  this  year  than  last. 

The  placer  claims  reported  working  have  all  yielded  small  amounts. 
The  most  prominent  returns  are  those  from  the  claim  of  J.  H.  Harrison, 
who  took  out  $12,000  in  nine  months.  Besides  this  enterprise  twenty 
others  are  reported,  all  of  which  produced  less  than  $1,000  each,  and 
the  total  of  the  county  is  only  $31,000  for  the  yeair  ending  tfune  1, 1870. 
Only  forty-eight  men  were  emploj'ed  in  this  branch  of  mining  during  an 
average  of  six  months  at  wages  of  about  $60  per  month.  The  yield  i)er 
head  per  day  was  $4  20. 

Only  four  hydraulic  claims  were  in  operation  part  of  the  time,  the 
total  yield  of  which  was  a  little  over  $12,400.  The  most  prominent  of 
these  took  out  $10,000  in  eight  months  with  seven  'men. 

The  quartz  mines  especially  have  fallen  off  in  their  yield. 

The  following  three  mines  and  mills  were  being  worked,  and  produced 
altogether  $44,640 :  Washington,  $31,153  j  W.  E.  Hopping,  (Highland 
mill  f )  $9,650 ;  Honeycomb,  $3,836. 

The  total  amount  of  quartz  raised  was  2,500  tons,  which  yielded  an 
average  of  $17  87  i)er  ton,  and  the  number  of  men  employed  was  thirty- 
three.    Average  wages  of  $76  per  month  were  paid. 

The  population  of  this  county,  according  to  the  late  census,  is :  Total, 
4,173;  Chinamen,  574. 

TRINITY  COUNTY. 

From  this  county  only  placer  and  hydraulic  claims  are  reported.  Of 
the  former,  eighteen  claims  employed  eighty-four  men  on  an  average  of  8.4 
months,  at  about  $55  x)er  month.  Among  those  reported  working  are 
many  owners.  The  total  product  of  these  mines  for  the  year  ending  June 
1, 1870,  was  $92,500,  and  the  average  yield  per  hand  per  day,  $5. 

The  following  claims  yielded  prominently  :  Fisher  &  Chax)man,  Junc- 
tion City,  employ  eight  men  eight  months,  $10,000 ;  Carson  &  Osgood, 
Minerville,  employ  ten  men  twelve  months,  $12,000;  Harney  Bros., 
Minerville,  employ  seven  men  eleven  months,  $10,000;  Kerl  &  Co., 
Minerville,  employ  six  men  six  months,  $7,000;  Hupp  &  Co.,  Miner- 
ville, employ  six  men  eight  months,  $8,000 ;  Hawkins  &  Co.,  Minerville, 
employ  ten  men  eight  (!)  months,  $8,500 ;  H.  Foible,  North  Fork,  cm- 
ploy  four  men  ten  months,  $6,000. 

The  hydraulic  mines  of  the  county  do  not  appear  to  have  been  very 
successful,  nor  are  any  of  the  eighteen  claims  reported  large  enterprises, 
the  highest  capital  invested  not  exceeding  $10,000,  and  the  highest 
yield  being  $6,700.  .  The  different  mines  are  located  at  Junction  City, 
North  Fork,  and  Lewiston.    Fifty-five  men  were  employed  dvvtvwg  "k  SS 
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■*- '..!"*  JT  "ill*  "^liT  "iiiJiuL:  TTim-  1.  i?7'». 

■i:.;ir,"i   »Q  ^rnirli  2:''t.  :iiii  ~iii-  ■■viniiiinu-r  ;r  E;i?>nr  Ciinip.     TbifyiTir- 

Till*  "T.ni»*s  ;i:inl  v-r"*  "*^i**  'it-r  :ni»nr:i.  A:i  iL:vrr»-^.sri*  -\Ad  m  ^ol.'JSH)  w-as 
T*:n-  ri->:iir.  pf  ?-=  -yi  jit  Jiiini  irr  uiv.  T'li*  !>••■:  N-t"*:?  ^Liniu^:  Com- 
pan-:'  ir  II.ir»v"  '..Liun.  'luiui'vnL:  "v.«*iv-  ni-n  "<  r  t^i^jrar  anjnrhs.  pn> 
diii-ML  "ill*  '_ar^"^r  iinminr — .'^..I.hmi  :  '-iii  1.—  ^  :' ».,  TMrivinir  I'n?  men 
r'nr  d"'-  iirnriis.  ".M>ii  .»iir  -*'.  »hl  r'-it*  iriK-r  -iiiiins  yic'ldrd  aiosrly  less 
::i:iii  ^:\=:tni. 

i-.-iiu  -^isiii"  :ii  «'.Mi!!r.-  :nr~.- r:2~..-  -'^if-.r  'iiiiTiis  ir**  r»»norred.  Ther 
■vurL:."' -^L  1-*J  :n«-ii  ::i;'::i^  "^-C'li"  iiniirLis,  i::ti  -iii*  -mil  r)n.>ilTii.'t  ^as 
rf '-■•■.!■•'•  I'or  ~li»*  "^ar  -Tur.iiir  run*  1.  l^^r-i.  T'l**  I'-^mj?^  y'lflil  £>«er  day 
'^.I'V  -iainL  ^  li-  .i/«iiir  ^."3.  ITji.'  •:;i;:ii>  :i  >i::ii!n  ::>  i  «'<•..  t'i..*  Hjur.ilovfnl 
'- ^li:  Tit-'a  iVt  <ix  nioiiriis  .iiiiL  'jp?iiur?"i  "*-"*."'«>.  .mii  .t'  J.  »'arr»::l  &  Co., 

Ir'\  :>r:»I:ii'i:i:i"  f'^.Lli).  ii"'i  riii*  iii'sr  "r  MiiiinMir. 

T!ii'i-t-  liTiirriiilii;  .•I;i::n.s.  ■'!::7'!«^v:;i:r  ■v.-!i:v-:i;:it*  -nnn  tlTirf 3  :r 4.1  months* 
on  .ir.  iv*r:i^e  u'  ^"«»  [:»*r  aii  ura.  a:-?  ::i  'iJi*r:::i.ui.  T}i*^  z-yriil  vield  was 
*'J^'t.,Ziii),  >r  an  i.-'-ra^*  per  hxy  •;>ta'  aami  oc  ?•>  Ji»  ami  die  pn^dut.'C  was 
• : i ■" ii Lei L  . ij;  :* ) L'. » i  -v >• : 

Till*  Er;;a  i[:'j:avr  Cr;ci:)iiny.  emplortn:!  <i:i  men.  ive  moneli:?* 

]:.r)i:::.»eii ". . \  .". . .' :^.000 

^' ri  2"!i '  h rr* r he i"i.  e ai r  i« vy '. n -T  "Tec :y  iuh n  i*. - r  6) iir  ai •  ■  n : as,  [.» ro- 

•Iv.i^Hil ^ 15.o00 

Y'.nnjT  ^  FJU'«r:akt*.  ■rnrr ■."'-.:: j: 3ihu  r'.T aitn:ri5,  [>n> 

•lacked .' 5, 000 

The  r;-.iaTr7--r.:::ir:j  :nrt*n?s;:  Ls  in  ira^  i::ra::fr.  ,ir>i-.  im^t  i-orirribared  onlv 
^u.TaM  rm'arfi  'I;--  --..r^u  pr-'iir.."-  i^r'  clie  i*oii:::y.  Tae  *i:jy  mines  worked 
n-::/'^  zh^t  I  if  the  .Soiitc  Valley  ^oinz  Comvaay^  irvai  which  lt>7  tons  of 
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qoartz,  yielding  100  ounces  of  gold,  worth  $1,500,  were  taken  out  by 
two  men  during  one  month's  work ;  and  that  of  Eegans  &  Williams, 
which  was  worked  with  a  small  and  varpng  number  of  miners  for  three 
months,  and  produced  312^  ounces  of  gold,  worth  $5,000. 

In  Lassen  County  new  and  very  rich  diggings  were  discovered  in  the 
summer  by  Haskins,  Ehlers,  and  others.  The  locality  is  twelve  miles 
south  of  the  Siskiyou  County  line  and  forty-five  miles  from  Susanville. 
Water  was  very  scarce  in  the  locality :  nevertheless  from  $250  to  $500 
were  taken  out  daily  for  some  time.  Great  activity  was  expected  in  the 
winter,  when  water  would  be  more  abundant. 

The  population  of  Klamath,  Del  Norte,  and  Siskiyou  counties  is 
given  by  the  late  census  as  follows : 

Total.       Chinese. 

Klamath 1,074  585 

Del  Norte 2, 022  217 

Siskiyou 6, 848        1, 440 


DEEP   PLACER    MINING    IN    CALIFORNIA. 

[The  remainder  of  this  chapter  was  prepared  by  W.  A.  Skidmore,  of 
San  Francisco,  from  personal  observations  and  inquiries.] 

The  i)eriod  of  depression  in  this  branch  of  mining  which  succeeded 
the  comparative  exhaustion  of  the  shallow  placers,  and  river  and  bar 
mining  in  the  modem  streams,  has  been  followed  within  the  past  year 
by  a  season  of  renewed  activity,  caused  in  a  measure  by  the  success  of 
many  companies  operating  with  the  advantages  of  large  capital,  and  by 
concentration  of  labor  and  the  consolidation  of  large  tracts  of  mining 
ground — the  original  owners  of  which,  without  such  consolidation,  could 
not  afford  the  great  expense  of  t)rocuring  outlets  for  their  dirt  and  gravel 
by  means  of  the  construction  of  "  bed-rock  "  or  drain  tunnels — but  j)riu- 
cipally  by  the  invention  and  adoption  of  numerous  appliances  and  im- 
provements in  mining,  the  most  important  of  which  are  the  improved 
hydraulic  nozzles  and  the  new  drilling  and  boring  machines,  which  will 
be  fully  described  hereafter. 

SHALLOW  PLACERS. 

This  term  is  generally  used  to  designate  the  deposits  of  auriferous 
earth  found  overlying  the  country  rock  to  a  depth  of  from  a  few  inches 
to  six  or  eight  feet,  and  to  distinguish  such  deposits  from  those  found  in 
the  ancient  streams  and  rivers  and  deposited  over  a  vast  extent  of  coun- 
try to  a  depth  of  from  one  to  three  hundred  feet,  during  some  remote 
period,  by  causes  which,  with  the  light  we  now  have  on  tlie  subject,  can 
only  be  surmised.  These  are  termed  deep  placers.  It  was  in  the  shal- 
low placers,  at  points  where  the  banks  of  the  modern  streams  had  been  * 
denuded,  near  the  foot-hills  of  the  SieiTa  Nevada,  that  the  first  gold  was 
discovered,  and  so  prolific  was  the  earth  in  the  precious  metal,  that  the 
product  of  gold,  even  by  the  i)rimitivo  and  rude  methods  of  mining 
then  in  use,  reached  during  the  first  five  years  after  the  discovery  the 
sum  of  8180,000,000,  nearly  all  of  which  was  extracted  from  these 
placers. 

The  auriferous  deposits  which  formed  the  early  placers  of  California 
probably  bad  their  origin  in  two  causes — the  decomposition  of  rich 
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qaartz  ledges  cropping  above  the  sarface,  and  the  scattering  of  the  lib- 
erated gold  over  the  adjacent  country' — as  at  Auburn  and  Ophir,  in 
Placer  County,  and  in  certain  parts  of  El  Dorado  County ;  and  the 
breaking  up  at  places,  by  subterranean  forces,  of  the  ancient  channels 
of  the  antevolcanic  period,  and  the  consequent  distribution  of  their 
contents  by  the  modern  streams,  as  in  many  of  the  southern  and  central 
mining  counties.  Instances  of  this  can  be  observed  along  the  courses 
of  the  Feather,  Yuba,  and  the  several  forks  of  the  American  River.  At 
many  points,  as  at  Grass  Valley  and  Nevada,  where  natural  basins 
exist,  both  the  above  causes  have  been  in  operation. 

The  impression  which  generally  prevails,  both  in  California  and  abroad, 
of  the  entire  exhaustion  of  the  shallow  placers,  is  unfounded.  River 
and  bar  mining  is  still  extensively  carried  on  in  many  parts  of  the  country, 
and  in  some  cases,  particularly  in  the  northern  counties,  with  remunera- 
tive results.  In  the  central  portion  of  the  State,  particularly  on  the  north 
fork  of  the  American  River,  fair  wages  are  yet  made,  though  hero  this 
branch  of  mining  has  been  to  a  great  extent  abandoned  to  the  more  patient, 
though  less  skillful,  Chinese.  In  i)arts  of  El  Dorado  and  other  counties 
lying  to  the  south,  a  large  extent  of  pay-dirt,  varying  in  depth  from  three 
to  ten  feet,  exists  among  the  foot-hills,  but  cannot  be  worked  on  account 
of  the  scarcity  of  water,  although  known  to  be  sufiSciently  rich  to  largely 
compensate  any  comj^any  that  would  incar  the  expense  of  bringing 
water  to  the  ground.  It  is  now  contemplated  to  bring  water  to  sevenU 
such  points  in  these  counties,  and  it  is  not  improbable  that  they  may 
again  see  something  of  their  former  prosperity. 

DEEP  PLACERS. 

The  class  of  ^'diggings"  known  by  this  term  embrace  the  ancient 
channels  found  throughout  the  State,  from  Plumas  to  Mariposa  County — 
in  many  cases,  as  in  Butte  and  Tuolumne  Counties,  covered  with  lava — 
and  the  immense  detrital  deposits  of  tte  northern  and  central  region 
which  are  worked  by  the  hydraulic  system.  Of  the  extent  of  this 
latter  class  we  can  form  no  intelligent  estimate  until  the  completion  of 
the  work  now  being  carried  on  under  the  auspices  of  the  State  geologi- 
cal survey;  but  wo  know  they  cover  a  great  part  of  the  country  lying 
west  of  the  main  range  of  the  Sierras  and  between  the  head-waters 
of  the  Feather  and  South  Fork  of  the  American  River.  This  includes  an 
area  one  hundred  miles  in  length  by  forty  miles  in  breadth,  and  em- 
braces parts  of  the  counties  of  Plumas,  Butte,  Sierra,  Yuba,  Kevada, 
Placer,  and  a  small  portion  of  El  Dorado.  These  deposits  owe  their 
origin  to  glacial  or  aqueous  action  of  the  geological  period  preceding 
the  outbreak  of  the  volcanoes  of  the  Sierra  Nevada  and  the  upheaval 
of  the  Coast  range.  When  these  great  changes  in  the  topography  of 
the  country  took  place,  the  detritus  of  the  more  elevated  portion  was 
covered  with  streams  of  lava  flowing  from  east  to  west,  for  a  distance 
of  from  twenty  to  thirty  miles  from  the  craters.  The  waters,  finding 
new  channels — which  run  generally  at  right  angles  to  the  ancient 
streams — formed  the  present  river  system  of  the  higher  Sierras.  The 
consequence  was  the  denudation,  breaking  up  and  distribution  of  the 
ancient  channels,  where  not  protected  by  overlying  crusts  of  lava,  thus 
releasing  from  the  storehouse  of  ages  the  golden  sands  which  attracted 
hither  the  adventurous  of  all  nations. 

During  a  period  of  several  years  after  the  discovery  of  gold,  the  ex- 
istence of  the  precious  metals  otherwise  than  in  quartz  ledges  or  shal- 
low  diggings  was  unsuspected.    The  early  miners,  lacking  the  benefits 
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of  obserration  and  experience^  in  vain  followed  up  the  modem  streams 
to  their  fountain-heads,  in  the  delusive  hope  of  finding  the  ^'  source  of 
the  gold.'*^  In  no  case  was  the  "  color  ^  found  above  those  points  where 
subsequent  examination  revealed  the  breakage  of  the  old  channel  sys- 
tem, or  slides  from  under  the  lava  crust,  except  at  some  points  where  un- 
washed gold  was  found  in  small  quantities  in  the  proximity  of  decom- 
posed ledges  of  quartz.  Subsequent  exploration  at  these  slides,  and  in 
gulches  and  ravines  where  the  lava  had  been  denuded,  revealed  the  ex- 
istence of  ancient  river  beds  at  elevations  of  from  100  to  1,000  feet  above 
the  present  water-level.  These  discoveries  led  to  the  construction  of 
the  great  system  of  mining  ditches,  which,  taking  the  waters  of  the 
streams  from  their  fountain-heads,  distributed  them  over  the  immense 
extent  of  ground  worked  now  by  the  hydraulic  process.  By  means  of 
the  facilities  enjoyed  from  the  use  of  abundant  supplies  of  water,  many 
points  on  the  detrital  deposits  which  were  favorably  situated  for  fall  or 
outlet  were  worked,  and  hydraulic  mining  became  for  years  the  most 
remunerative  branch  of  the  business.  In  the  course  of  several  years  of 
such  extensive  washings,  however,  the  streams  and  canons  became  hUed 
and  clogged  with  ^^  tailings,''  which  accumulated  in  such  proportions  as 
to  effectiudly  choke  up  all  outlet,  except  for  the  brief  season  following 
the  rains  of  winter,  when  the  great  volume  of  water  would  carry  off 
a  portion  of  the  accumulated  tailings,  and  admit  of  a  few  brief  "  runs." 
Then  they  became  more  limited,  season  after  season,  until  this  branch 
of  mining  was  effectually  stopped  in  some  of  the  richest  localities. 

The  washing  of  the  surface  dirt  to  a  depth  of  from  100  to  200  feet  re- 
vealed the  presence  of  a  hard  white  or  reddish  cement,  composed  prin- 
cipally of  i)ebbles  and  boulders  of  quartz  and  metamorphic  rock,  dirt 
and  sand,  but  not  yielding  to  the  action  of  water,  as  then  used,  in 
streams  of  from  1^  to  2 J  inches  in  diameter.  Through  these  strata  of 
cemented  gravel  prospecting  shafts  were  sunk  to  the  bed  rock,  leading 
to  the  discovery  at  many  places  of  a  layer  of  blue  cement  of  excessive 
hardness,  composed  of  like  material,  and  varying  in  thickness,  in  differ- 
ent localities,  from  3  to  10  feet.  This  layer,  which  often  proved  fabu- 
lously rich,  was  compact  and  firmly  cemented  by  chemical  agency  and 
great  pressure,  and  required  the  use  of  powder  and  drills  for  its  extrac- 
tion, and  of  heavy  stamps  for  crushing.  These  discoveries  gave  a  fresh 
impetus  to  mining,  and  resulted  in  the  construction  of  bed-rock  tunnels 
for  the  extraction  of  the  cement  from  the  ancient  river  beds  and  the 
(kainage  of  the  ground.  Many  of  these  tunnels,  as  in  Tuolumne,  Butte, 
and  near  Forest  Hill,  in  Placer  County,  were  run  thousands  of  feet 
under  the  lava,  and  through  the  rim-rock  of  the  ancient  channels. 
These  enterprises  were,  however,  not  uniformly  remunerative,  for 
though  the  channel  was  generally  found,  the  tunnels,  which  had  been 
commenced  and  constructed  without  preliminary  surveys,  were  often 
found  to  enter  the  channel  above  the  bed  of  the  stream,  thus  rendering 
them  useless  for  extensive  exploration  and  compelling  their  final  aban- 
donment. These  various  obstacles  had  a  discouraging  effect  upon  the 
mining  interest,  and  a  period  of  depression  followed,  lasting  several 
years,  during  which  the  discovery  of  gold  on  Frazer  and  Salmon  llivers 
and  of  the  silver  lodes  of  Washoe,  occurred— events  which  nearly  depop- 
ulatc^d  the  mining  counties. 

CAUSES  OF  DEPRESSION  OF  PLACEB  MINES. 

The  causes  for  the  inactivity  in  past  years  of  this  branch  of  mining 
may  be  briefly  summed  up  as  follows : 
ist.  The  injudicious  system  of  locations  permitted  under  early  mining 
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laws  and  regulations,  through  tho  ignorance  of  the  miners  of  the  char- 
acter, extent,  and  depth  of  the  detrital  deposits.  These  locations  were 
generally  made  in  claims  of  100  feet  frontage,  running  back  to  the  cen- 
ter or  backbone  of  the  nearest  ridge,  regardless  of  the  course  of  the 
deposit,  such  claims  being  too  small  to  justify  the  expenditure  by  indi- 
vidual owners  of  the  large  sums  necessary  to  construct  tunnels  for  out- 
let and  drainage  of  their  ground. 

2d.  The  filling  and  choking  up  with  tailings,  after  a  few  seasons  of 
washing,  of  the  ravines,  gulches,  and  rivers  which  served  as  outlet  for 
the  ground,  thus  preventing  the  maintenance  of  flumes  of  sufficient 
length  and  grude  to  disintegrate  the  hard  cement  found  underlying  the 
top  dirt,  and  rendering  imperative  the  construction  of  long  tunnels  to 
the  nearest  deep  stream,  requiring,  in  some  cases,  years  of  labor  and 
the  disbursement  of  large  sums  without  immediate  returns. 

3d.  The  ignorance  of  the  people  and  of  capitalists  of  the  unbounded 
mineral  resources  of  their  own  State ;  the  sudden  and  unhealthy  excite- 
ment following  the  discovery  of  gold  in  British  Columbia,  and  silver  in 
Kevada ;  and  the  efforts  of  a  portion  of  the  press  of  California,  in  the 
interest  of  land  speculators,  to  ^^  write  up"  agriculture  at  the  expense  of 
mining. 

4th.  The  uncertain  tenure  of  mining  ground  under  local  mining  regu- 
lations, which  differed  in  every  district,  and  afford  no  adequate  protec- 
tion to  the  purchaser  of  mining  ground  unless  he  remained  in  actual 
possession. . 

THE  GOLD  YIELD  OF  CALIFOBNIA. 

The  year  1870  may  be  marked  as  the  beginning  of  a  new  era  of  min- 
ing in  California,  indicating  an  increased  yield  for  the  future,  which 
promises  to  continue  for  many  years,  and  it  is  not  improbable  that  the 

fold  product  for  the  next  ten  years  may  be  brought  up  to  an  average  of 
36,000,000  per  annum.*  At  the  date  of  writing  no  accurate  estimate 
can  be  made  of  the  receipts  of  gold  from  California  mines  for  1870,  as 
no  separate  records  are  kept  at  the  San  Francisco  mint  of  treasure 
receipts,  a  large  proportion  of  such  receipts  being  in  the  shape  of  refined 
bars  from  the  gold  refineries.  The  receipts  of  gold  dust  at  the  mint 
have  been  principally  from  small  companies  working  on  the  deep  placers, 
and  from  river  and  bar  mining,  as  most  of  tho  large  companies  have 
recently  erected  their  own  retorting  and  smelting  furnaces,  from  which 
they  send  their  crude  bullion  to  the  refiners,  who  keep  no  record  of  the 
locality  from  which  the  gold  is  8hipi>ed. 

The  following  table  of  comparison  of  coinage  at  the  San  Francisco 
mint  for  the  past  four  years  will  bear  evidence  of  the  increased  gold 
product  for  1870 : 


1867. 

1868. 

1869. 

1870. 

•   810, 370, 535 

$17, 365, 000 

$14, 365, 550 

$20,355,000 

The  coinage  for  1870  exceeds  that  of  any  year  since  1859,  and  it 
niust  be  remembered  that  the  past  season,  on  account  of  its  dryness, 
has  not  been  an  auspicious  one  for  mining  operations.    The  amount  of 

*  This  is  J^r.  Skidmoro's  estimate,  not  mine.  I  presume  it  refers  to  tho  total  amount 
of  gold  receiyed  at  San  Francisco,  not  to  the  proauct  of  California  alone.— B.  W.  B. 
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coin  turned  out  by  the  branch  mint  in  San  Francisco  daring  the  year 
1870  has  never  b^n  exceeded  bat  twice,  viz :  in  1855  and  1856.  In  the 
former  of  those  y^ars  the  coinage  amounted  to  $21,121,752,  and  in  1856 
to  $28,516,147.  The  coinage  for  1870  is  $5,991,450  in  excess  of  that 
for  1869. 

PROSPECTS  FOR  THE  FUTURE. 

Many  causes  have  operated  to  confirm  me  in  the  opinion  that  the 
fature  is  bright  with  promise.  A  more  lively  interest  is  felt  by  capital- 
ists in  the  examination  and  development  of  these  dormant  resources, 
and  the  ioformation  disseminated  through  the  medium  of  the  State  geo- 
logical survey,  and  the  various  reports  of  the  United  States  mining  com- 
missioners, have  not  been  without  effect  in  turning  the  attention  of  the 
people  to  the  vast  stores  of  wealth  at  their  very  doors.  One  of  the  most 
encouraging  features  of  future  progress  is  the  tendency  to  consolidation 
and  cooperation  on  the  part  of  owners  of  mining  ground,  who  are  avail- 
ing themselves  of  the  recent  act  of  Congress  to  acquire  a  title  in  fee 
simple  to  the  land  by  means  of  a  United  States  patent.  As  an  instance 
of  the  beneficial  operation  of  this  law,  we  may  mention  the  fact  that 
one  company,  the  North  Bloomfield  Gravel  Company,  of  Nevada  Coun- 
ty, are  now  applying  for  a  patent  to  1,500  acres  of  mining  ground,  lying 
between  the  Middle  and  South  Yuba  Eiver.  Should  this  act  be  liberally 
construed  by  the  various  land  offices,  and  no  expensive  obstacles  placed 
in  the  way  of  the  miner  seeking  to  acquire  title,  (as  was  the  case  in  the 
operation  of  the  act  for  acquiring  title  to  quartz  ledges,)  much  good  will 
result  to  the  State  from  the  passage  of  this  law. 

Important  improvements  have  been  made  in  the  manner  of  using  water 
in  the  hydraulic  diggings.  Instead  of  projecting  five  hundred  to  one  thou- 
sand inches  of  water  through  two  or  four  pipes,  the  leading  mines  now 
run  their  water  through  one  pipe  by  means  of  the  recently  invented  hy- ' 
draulic  nozzles,  and  discharge  it  with  immensely  increased  momentum 
and  effect  against  the  bank  they  desire  to  wash  down,  accomplishing 
greater  results  with  less  labor  and  expense,  and  enabling  one  miner  to 
regulate  the  discharge  of  a  thousand  inches,  in  streams  of  six  inches  in 
diameter,  by  means  of  a  lever,  moving  a' nozzle  which  turns  in  any  direc- 
tion, with  more  ease  and  accuracy  than  three  men  could  do  it  by  the  old 
process.  So  powerful  is  the  force  exerted  by  these  large  streams,  under 
great  pressure,  that  many  cemented  gravel  banks  which  formerly  required 
the  use  of  i)owder  blasts  before  washing,  can  now  be  cut  down  and 
removed  by  the  action  of  water  alone. 

No  less  important  is  the  application  to  mining  operations  in  California 
of  Leschot's  Patent  Diamond  Pointed  Steam  and  Compressed  Air  Drill, 
and  other  inventions  having  a  like  object. 

Most  of  the  extensive  bed-rock  tunnels  in  the  State  were  commenced 
under  the  old  and  expensive  system  of  large  drills  and  blasting  powder, 
requiring  three  men  to  each  drill — two  strikers  and  one  man  to  turn  the 
drill.  Then  followed  the  discovery  of  giant  powder,  bringing  with  it 
the  use  of  the  single-handed  drill,  which  reduced  the  expense  of  tunnel- 
ing from  25  to  33  per  cent.  The  application  of  diamond-pointed 
borers  (as  they  might  more  properly  be  called)  promises  still  further  to 
reduce  these  expenses  to  so  low  a  figure  as  to  render  these  once  formid- 
able enterprises  practicable  in  every  district. 

The  exjiense  of  running  tunnels  in  California  has  varied  greatly  in 
dififerent  districts,  accord^g  to  the  character  of  the  bed-rock.  At 
Smartsville,  Yuba  County,  where  the  rock  is  a  hard,  flinty  trap,  the 
expense  was  formerly  as  high  as  $40  per  linear  foot.    This  was  reduced 
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to  930  per  foot  by  use  of  single-haDded  drills  and  giant  powd^,  under 
the  contract  system.  At  North  San  Jnan,  Nevada  Connty,  where  the 
bed-rock  is  a  soft  granite,  the  e3q)ense  per  linear  foot  has  not  been  more 
than  from  $30  to  $40.  Near  San  Jnan,  where  tnnnels  have  been  mn, 
at  the  junction  between  the  slate  and  granite,  the  expense  has  been 
reduced  to  $20  or  less  per  foot.  Near  You  Bet  and  Little  York,  where 
a  soft  slate  occurs,  the  cost  has  rarely  exceeded  $10  per  foot;  but  there 
are  instances  where  such  tunnels  are  known  to  have  cost  $60  per  linear 
foot.  These  tunnels  are  generally  6  or  8  feet  in  height,  and  4  to  6  feet 
in  width — the  one  at  Smartsville,  now  being  run  for  the  Blue  Gravel 
Company,  being  still  larger. 

In  another  part  of  this  chapter  some  account  wOl  be  given  of  the 
or>erations  of  the  diamond  drill  in  California.  It  may  reasonably  be 
expected  that  when  the  compressed  air  attachment  for  these  maclunes 
is  completed,  they  will  come  into  general  use,  and  be  instrumental  in 
opening  up  hundreds  of  acres  of  rich  ground  which  would  otherwise 
remain  undeveloped.  Nearly  one  hundred  of  these  machines  are  in 
successful  operation  in  the  Eastern  States,  being  run  by  steam,  which, 
as  a  motive  power,  is  not  adapted  to  our  small  but  long  tunnels,  as  the 
steam-pipes  render  the  air  hot  and  close;  but  this  difficulty  will  be 
obviated  by  the  ase  of  a  compressed  air  apparatus.  The  cost  of  these 
machines  will  not  exceed  (with  compressed  air  power)  $10,000,  and  they 
will  bore  inch  holes  at  the  rate  of  from  one  to  two  inches  per  minute  in 
the  hardest  rock. 

As  these  improvements  are  adopted,  the  amount  and  profit  of  this 
branch  of  mining  increases,  and  the  steady  operation  of  these  causes, 
including  the  facilities  for  the  procurement  of  title  to  mining  ground, 
will  have  a  tendency  to  materially  increase  the  gold  product. 

CEMENT  MOBS'G  AND  REDUCTION  BY  MILL  PItOCESS. 

The  ancient  chaDnel  gravel  claims  worked  exclusively  through  tunnels 
and  shafts  have  not,  as  a  general  rule,  proved  remunerative  for  a  few 
years  past,  although  some  mines  of  tliis  character,  of  which  we  may 
instance  those  at  You  Bet,  5Jevada  County,  and  some  in  the  vicinity  of 
Forest  Hill,  Placer  County,  have  yielded  enormous  i-etums,  at  irregular 
intervals.  The  great  obstacle  to  permanent  success  seems  to  be  the  '*  spot- 
ted'^ character  of  the  channels,  and  the  difficulty  of  tracing  underground 
the  sinuosities  of  the  ancient  streams,  together  with  the  cost  of  timbering, 
draining,  hoisting,  &c.,  incident  to  underground  operations.  At  many 
places  which  have  not  been  covered  with  the  lava  flow,  or  where  the  top 
dirt  is  denuded,  the  owners  of  this  class  of  claims  have  suspended 
milling  operations  until  they  can  wash  off  the  overljring  deposits 
(which  will  pay  largely  where  water  is  abundant)  down  to  the  hard 
cement.  They  will  then  have  the  advantage  of  working  this  bed-rock 
with  some  degree  of  certainty  in  following  the  course  of  the  channel, 
where  the  richest  deposits  may  be  expected,  and  save  the  expense  of 
timbering,  and  much  '^dead  work''  in  prosjiecting.  In  places,  however, 
where  the  top  dirt  has  been  washed  off,  and  where  water-power  is  used  for 
running  the  mills,  this  class  of  mining  has  been  uniformly  successful. 
The  expense  of  mining  and  milling  in  claims  of  this  character  may  vary 
from  75  cents  to  $1  i)er  carload  of  16  cubic  feet,  (equivalent  to  one  ton,) 
as  at  French  Corral,  Nevada  County,  while  in  many  claims  between  the 
North  and  Middle  Forks  of  the  American  River,  where  long  tunnels  are 
run  under  the  lava  crust,  and  the  mills  are  worked  by  steam-power,  the 
average  cost  of  milling  and  mining,  per  10  cubic  feet,  will  reach  as  high 
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a8  $2  or  $2  25,  Mines  thas  situated  are  rarely  remunerative,  except  in 
seasons  where  a  ^'strike''  is  made.  An  improvement  has  been  made  in 
this  branch  of  mining  by  the  substitution^  at  several  mills,  of  coarse 
screens,  with  apertures  one-quarter  of  an  inch  in  diameter,  instead  of 
the  one-eighth-inch  screens  heretofore  in  use.  The  result  has  been  an 
increase  in  crushing  capacity  of  25  per  cent.,  without  affecting  the 
product  of  the  cement. 

EXTENT  OF  THE  DEEP  PLACER  DEPOSITS 

The  deep  placers,  as  we  have  seen,  are  contained  within  certain 
geographical  boundaries  embracing  a  region  of  nearly  4,000  square 
miles,  within  which  are  found  six  of  the  prominent  mountain  rivers  of 
C^ifomia  and  their  tributaries,  to  wit:  the  Feather,  the  North,  Middle, 
and  South  Yubas,  and  the  North  and  South  Forks  of  the  American 
Eiver.  The  "divides''  between  these  streams  all  contain  enormous 
extents  of  detrital  deposits,  which  have  been  discovered  and  opened  at 
places  where  "slides''  have  occurred.  The  eastern  extremities  of  these 
divides  are  covered  with  lava  or  volcanic  ashes,  and  the  western  are 
lost  in  a  series  of  low  foot-hills,  running  into  the  Sacramento  and  San 
Joaquin  Valleys,  where  the  deposits  are  of  slight  depth,  but,  as  a  com- 
pensation, rich  veins  of  quartz  are  found. 

The  most  extensive  deposits  occur  in  the  counties  of  Sierra,  Placer, 
and  Nevada.  In  Sierra  County  two  belts  are  found  running  parallel 
with  each  other,  in  a  northerly  and  southerly  direction,  embracing 
almost  the  total  area  of  the  county,  but  a  great  portion  covered  by  the 
lava  crust.  One  of  these  has  the  characteristics  which  have  given  it  the 
name  of  the  Great  Blue  Lead,  from  the  colors  and  character  of  the 
cement  found  on  the  bed-rock.  In  Nevada  and  Placer  counties,  besides 
the  existence  of  these  belts j  an  intricate  system  of  ancient  channels 
and  basins  is  found,  calculated  to  confuse  and  bewilder  the  observer  who 
is  anxious  to  find  evidence  for  his  "old  channel  theory."  Nevertheless, 
the  Blue  Lead  is  here  unmistakably  defined.  In  Placer  County,  between 
the  North  and  Middle  Forks  of  the  American  River,  an  enormous 
expanse  of  auriferous  ground  exists,  ^lcompatible  witli  the  theory  of 
one  or  many  ancient  channels. 

The  most  extravagant  statements  have  been  made  by  enthusiastio 
persons  who  have  visited  the  region  under  consideration,  and  computed 
the  extent  of  the  gravel  deposits  and  their  richness.  One  estimate  has 
plac^  the  area  of  detrital  deposits  between  the  Middle  and  South  Yuba 
Bivers  at  two  hundred  square  miles.  An  acquaintance  with  the  ground 
in  question  warrants  me  in  the  belief  that  such  an  estimate  is  greatly 
exaggerated. 

Up  to  the  present  time  no  surveys  having  for  an  object  the  approxi- 
mation of  the  extent  of  the  deep  placers  haVo  been  completed,  though 
such  a  work  is  now  being  carried  on  under  the  auspices  of  the  State 
Creological  Survey.  The  only  map  which  pretends  to  indicate  the  detrital 
deposits  is  one  of  the  Centxal  Mining  Begion  of  California,  compiled  by 
A.  J.  DooUttle,  in  which  he  has  relied  more  ux)on  his  personal  knowledge 
of  the  country,  in  designating  the  locality  of  such  deposits,  than  upon 
actual  surveys.  The  map,  however,  is  generally  accepted  as  correct  and 
reliable. 

From  the  light  at  present  thrown  on  the  subject,  the  writer,  if  com- 
pelled to  hazard  an  estimate  of  the  area  of  the  deep  placers,  would  place 
it  at  between  four  hundred  and  five  hundred  square  miles,  with  an 
average  depth  of  120  feet,  and  would  feel  confident  that  he  had  rather 
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understated  than  exaggerated  the  amount.  When  we  compare  this  vast 
extent  of  ground  with  the  limited  quantity  worked,  we  are  justified 
in  saying  that  in  comparison  to  the  undeveloped  ground  the  labor  of 
years  has  resulted  only  in  extensive  prospecting, 

PROBABLE  GOLD-PEODUOINa  CAPACITY  OP  THE  DEEP  PLACERS. 

In  making  an  estimate  of  the  capacity  for  production  of  the  deep 
placers  we  meet  with  still  greater  obstacles,  on  account  of  the  difficulty 
of  obtaining  accurate  statements  of  the  yield  of  the  ground.  The  entire 
extent  of  the  auriferous  ground  between  the  Middle  and  South  Yubas 
has  been  estimated  to  contain  from  30  to  35  cents  per  cubic  yard.  This 
estimate  has  been  based  on  the  returns  from  ground  worked  in  the 
vicinity  of  North  San  Jnan^  Nevada  County,  which,  from  the  great 
natural  facilities  of  this  locality  for  running  ofit'  vast  quantities  of  dirt, 
cannot  be  taken  as  a  criterion  for  other  districts. 

The  operations  of  the  American  Company,  at  Sebastopol  Hill  (near 
North  San  Juan)  afford  the  best  means  of  making  an  approximation 
of  the  quantify  of  gold  contained  in  a  cubic  yard  of  the  auriferons 
deposit.  The  result  of  sixteen  years'  work  shows  that  a  production  of 
between  25  and  30  cents  per  cubic  yard  has  been  reached.  This  would 
give  a  product,  estimating  on  an  average  depth  of  deposit  of  forty  yards, 
of  the  enormous  sum  of  between  $50,000  and  $60,000  per  acre.  The 
ground  of  the  American  Company  has  an  average  depth  of  fifty-six 
yards,  but  this  company,  on  account  of  its  natural  advantages  of  situa- 
tion (which  will  be  explained  hereafter  in  a  description  of  the  ground) 
saves  a  greater  proportion  of  its  gold  than  any  other  hydraulic  claim  in 
California,  and  its  ground  is  undoubtedly  richer  than  the  average. 

The  ground  lying  between  Greenhorn  Creek  and  Bear  River,  Nevada 
County,  though  it  has  yielded  enormous  returns  to  its  owners,  until  the 
partial  filling  of  its  outlets  by  "tailings,''  has  never  reached  an  average 
of  25  cents  per  cubic  yard  5  and  at  Gold  Eun,  Placer  County,  one  of 
the  most  productive  regions  of  the  State,  the  success  of  the  miners  is 
to  be  attributed  to  the  quantity  of  ground  washed,  on  account  of  its 
softness,  rather  than  to  its  richness.  These  last-named  localities  possess 
the  advantage  of  an  abundance  of  water  at  low  rates,  prices  ranging 
fi'om  10  to  12^  cents  per  inch,  while  at  North  San  Juan  16§  cents  per 
inch  is  paid. 

Between  the  North  and  Middle  Forks  of  the  American  Eiver,  in  Placer 
County,  the  ground  has  probably  yielded  a  higher  average  per  cubic 
yard  than  at  any  other  locality.  I  am  led  to  this  conclusion  from  the 
great  productiveness  of  this  part  of  the  country  in  proportion  to  the 
amount  of  water  used,  which  here  is  very  limited. 

The  cost  of  hydraulic  mining,  per  cubic  yard  of  dirt  washed,  will  differ 
in  the  various  localities,  according  to  the  price  of  water  and  the  char- 
acter of  the  bed-rock.  Mr.  Black,  in  an  article  on  the  resources  of 
Nevada  County,  quoted  in  Boss  Browne's  report,  placed  it  at  20  cents 
per  cubic  yard,  but  the  writer  feels  confident  that  the  estimate  is  too 
high  by  over  fifty  per  cent.,  and  that  hydraulic  ground  yielding  less  than 
20  cents  per  cubic  yard  will  pay  largely  at  any  place  in  California. 

IMPBOVEMENTS  IN  HYDRAULIC  MHONa. 

Hydraulic  mining  has  made  such  rapid  strides  on  the  road  of 
progess,  and  assumed  such  monster  proportions  in  the  past  year  or  two, 
kistnow  the  vast  magnitude  of  its  operations  serves  to  almost  totally 
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eclipse  every  other  branch  of  mining  indastry.  The  principal  cause  of 
this  saccess,  and  the  energy  displayed  by  miners  of  this  class,  is  attrib- 
utable to  the  recent  improvements  made  in  apparatus  or  machinery, 
long  needed,  which  would  enable  the  miner  to  use  a  heavy,  i)erpendicu- 
lary  pressure  of  water  with  safety  and  economy,  and  at  the  same  time 
place  it  within  the  power  of  a  single  operator  to  concentrate  in  one 
stream  and  effectually  control  a  large  body  of  water. 

To  fiilly  understand  the  extent  of  these  improvements,  it  will  be  ne- 
cessary to  state  a  few  facts  in  relation  to  the  primitive  or  old-fashioned 
method  of  conducting  this  work,  and  trace  it  step  by  step  to  its  present 
perfect  condition. 

The  object  to  be  accomplished  is  to  confine  a  body  of  water  in  a  com- 
pact, continuous  stream,  to  a  certain  point  of  egress,  whence  it  will  pass, 
with  more  or  less  force,  in  an  almost  solid  column.  This  force  will,  of 
course,  be  governed  by  the  relative  height  of  the  entering  head  of  water 
above  the  di^harge-pipe  or  nozzle.  The  stream  so  obtained  is  used  to 
undermine  banks  or  walls  of  auriferous  dirt  and  cemented  gravel  de- 
posits, and  the  greater  the  height  or  elevation  at  the  point  of  supply, 
the  greater  will  be  the  force  and  quantity  of  the  water  di^harged ;  ana 
the  more  those  two  powers  (fall  and  quantity)  are  concentrated,  the 
greater  the  amount  of  earth  that  will  be  torn  down  and  removed,  result- 
ing in  a  proportionately  larger  yield  of  the  precious  metals.  Having 
thus  described  the  object,  I  will  now  speak  of  the  apparatus  used  for 
brining  about  these  results. 

Canvas  hose  was  first  brought  into  general  use  in  1853,  and  as  the 
larger  proportion  of  the  mines  worked  at  that  time  were  quite  shallow, 
and  the  dirt-,  as  a  general  thing,  soft,  it  was  found  to  answer  so  well 
that  several  years  elapsed  before  an  effort  was  made  to  improve  on  it. 
Canvas  hose  is  constructed  about  six  inches  in  diameter,  of  very  strong 
sail-cloth  ;  will  bear  with  safety  from  eighty  to  one  hundred  feet  pressure, 
and  discharge  effectually  a  stream  of  water  one  and  three-fourths  or 
two  inches  in  diameter.  The  material,  however,  which  is  composed 
of  cotton,  is  very  expensive,  and  rots  rapidly,  while,  at  the  same  time, 
it  is  ever  liable  to  burst  by  the  weight  of  water,  and  thus  become  a  com- 
plete loss  to  the  miner. 

As  the  development  of  gravel  deposits,  progressed,  it  was  found  that 
the  materials  of  a  large  proportion  of  our  richest  mines  were  very  diffi- 
cult to  disintegrate.  These  consist  of  a  species  of  cement,  and  the 
working  of  the  gravel  beds  demonstrated  that  greater  fall  or  pressure 
was  needed  to  enable  the  water  to  undermine  and  break  up  the  gravel ; 
and  as  canvas  hose  could  not  bear  the  necessary  pressure,  a  substitute 
was  found  in  sheet-iron  pipe.  This  is  constructed  of  various  dimen- 
sions, from  six  to  forty  inches  in  diameter ;  but,  in  order  to  obtain  a 
flexible  discharge  piece,  it  was  necessary  to  retain  a  short  piece  of  canvas 
hose,  and  in  order  to  make  it  safe  it  had  to  be  covered  or  bound  up  by 
a  netting  or  cover  of  strong  rope,  which  was  both  expensive  and  incon- 
venient. These  difficulties  combined  succeeded  in  arousing  the  invent- 
ive ingenuity  of  the  miners,  and  resulted  in  bringing  to  light  the  inven- 
tions known  as  the  "  improved  hydraulic  nozzles,"  the  first  of  which 
was  invented  by  the  Messrs.  Craig,  of  Nevada  County — a  county  which 
has  had  the  honor  of  inaugurating  all  the  improvements  in  this  branch 
of  mining.  These  improv^  nozzles  proved  a  complete  substitute  for 
canvas  hose,  and  by  their  simplicity  of  construction,  cheapness,  and 
durability,  met  with  an  immediate,  rapid,  and  extensive  adoption  by  the 
miners  throughout  the  State.  This  has  enabled  them  to  use  with  safety 
a  sufficient  head  of  water  to  work  the  hardest  dirt  or  gravel  rapidly  and 
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L-lKfaply,  and  at  the  same  time  to  use  «  pipe  of  any  nxe  Feqnircd,  so  as 
Ut  rail  all  ttieir  water  iu  one  Btream,  vlucli  alone  aeaij  doubles  its  ef- 
fnetivKUKKK,  auil  l>e«i<leK  places  it  audrr  the  ooDtnd  of*  single  c^terator. 
The.v  gaiu  iu  f(jr»f;  Having  nianaal  latxH',  and  eomioiDizing  io  every  way. 

I  will  briefly  d«nvril>«  two  of  these  inventiMHi: 

Oraig't  Olobe  wuonilvr  or  Globe  ifdravJir  nozzk, — ^This  inreDtion  cod- 
siulft  of  a  hollow  1^)1  or  globe^  with  an  opening  at  one  side,  into  which 
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enters  the  main  feed  or  sapply  pipe,  and  one  on  top,  ont  of  which  pn>- 
trudes  iiu  cUxiw  joint.  One  end  of  this  elbow  ia  attached  to  a  socket, 
which  revolves  on  the  interior  oftheglotw,  and  at  the  same  time  creates 
a  watcr-tiKlit  joint;  this  joint  enables  the  operator  to  change  the  direc- 
tion of  the  Htrcum  from  imint  to  point  at  pleasnre.  To  the  other  end  of 
tbo  clb<jw  in  attsicbed  the  discharge-pii>e,  which  may  be  of  any  size  de- 
sired. Tbe  ball  revolves  entirely  roand  horizontally,  and  up  or  down, 
at  on  angle  of  about  forty  degrees.  This  play  has  been  found  amply 
sufficient  fbr  all  ordinary  mining  porposea,  and  canses  a  perfect  stream 
to  emerge  at  any  [wiiit  to  which  the  nozzle  may  be  directed.  As  a  mat- 
tor  of  economy,  it  not  only  places  tbe  water  of  seven  or  eight  ordinary 
Iiose-i>ii>eH  under  tlic  control  of  one  man,  but  its  durability  is  so  great 
((me  lasting  u  lifetime]  that  its  extra  first  cost  is  seldom  noticed,  it 
being  in  convenience  alone  worth  more  to  the  miner  than  the  difference 
of  coHt  of  canvas  hose.  Ko  canvas  being  used,  it  is  not  liable  to  break- 
age under  licavy  pressure,  and  saves  the  annual  outlay  for  canvas,  while 
tlio  concentration  of  a  larger  body  of  water  in  one  column  has  been 
found /to  nearly  double  the  amount  of  execution  in  comparison  with 
oi-diuary  expenses.  The  pi-oprietors,  Messrs.  R.  R.  &  J.  Craig,  of  Nevada 
Oity,  manul'acture  four  difterent  sizes,  the  largest  of  which  will  run 
some  1,500  incliea  water,  '*  miners'  measure."*  The  Messrs.  Craig  have 
three  united  States  patents  upon  the  monitor  and  its  improvements, 
and  deservo  great  credit  for  developing  so  v^uablo  an  auxiliary  to  our 
uiiuiug  industry. 

•A"iiilintnt' IiikIi"  of  water  Is  gonnrally  accepted  to  mean  tbo  quantity  of  water 
wliioh  wixiM  llii\r  from  an  aporlui'u  uf  ono  square  loch,  nnder  tbe  preaauro  of  a  steady 
How  of  wnti'f  ntaiiiliiiK  six  IdcIics  above  tbe  top  of  tbe  escape  aperture;  consequently 
1.000  IneliCA  of  wut«r  (the  nuiouut  now  thrown  throngh  a  b-inch  nozzle)  is  the  quan- 
tity which  MiniWB  at  the  dlBcbuTKO-box  from  an  aperture  or  gar«G  feet  in  length  and  14 
InuhMi  iu  height,  under  ■  prciwuro  uf  6  implies  of  water  above  the  top  of  the  aperture. 
Tlio  dlavbarfte-boxeH  uro  guueruHy  6  feet  by  6  feet,  and  2  feet  iu  height.   The  difference 

VOfeete 
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p.  S.  Fiaher't  Tcmtckle  joint  and  nozzle. — Tbia  machine  consists  of 
two  elbows  placed  Id  revOTsed  position  when  standing  in  right  line,  but 
made  to  revolve  by  a  j 
ring  in  which  tbere  is 
a  series  of  anti-fiiction 
rolls,  the  ring  being 
slipped  down  over  tbe 
top  of  tbe  lower  elbow 
and  then  held  in  its 
place  by  a  flange,  bolted 
to  the  top  of  ^e  lower 
elbow.  Theriugiathen  g 
bolted  to  a  flange  on  ■ 

tbe  top  elbow,  thereby  Piaher'sknnoWeJointandnozilo. 

eonnecticg  the  two  together  and  at  the  same  time  leaving  the  top  elbow 
free  to  more  around  in  a  complete  circle.  When  the  water  is  let  into  the 
elbow  tlie  pressure  brings  the  rolls  up  in  the  ring  stgainst  the  flange  on 
top  of  the  bottom  elbow,  allowing  the  top  elbow  to  move  nround  easily  . 
and  without  any  fHotion  except  that  of  the  rolls  themselves.  A  piece  of 
rubber  packing  placed  between  the  flanges  of  bottom  and  top  elbows, 
makes  the  joint  tight  by  the  pressure  of  the  water  against  the  ring. 
In  the  outlet  or  top  elbow  is  a  knuckle  joint  which  gives  the  up  and 
down  motion  to  Qie  discharge-pipe.  It  is  a  concave  surface  fitted  to  a 
convex  one ;  the  concave  has  an  opening  for  the  pipe  to  pass  through. 
The  pipe  is  screwed  into  the  convex  surface  and  will  move  up  and  down 
while  the  concave  one  is  bolted  firmly  to  tbe^  flange  on  tbe  top  elbow. 
The  elbow  and  knuckle  joint  are  made  of  cast  iron  from  g  to  ^  inch 
thick.  The  di8charge-pii>e  is  made  of  ^o.  16  iron,  8  feet  long,  with  casf- 
ffon  nozzle.  The  machine  is  operated  by  a  lever  10  or  12  feet  long  with 
two  arms,  and  attached  to  top  elbow  by  trunnions.  A  lever  is  pivoted 
to  the  top  of  the  upper  elbow  and  attached  on  one  end  to  the  dis- 
cbarge-pipe by  a  strap  inclosing  the  pipe  and  provided  with  two  rolls 
4HI  top  for  the  lever  to  slip  on.  At  the  other  end  it  ia  connected 
with  the  operating  lever  by  a  short  upright  lever  made  to  work 
loose  in  its  joints.  Thus  the  up  and  down  motion  is  imparted 
to  the  discharge-pipe  by  the  rise  and  fall  of  the  operating  lever.  By 
moving  it  to  the  right  or  left  the  whole  machine  except  the  bottom 
elbow  is  moved.  A  little  device  is  attached  to  the  lever  to  hold  the  dis- 
oharge-pipe  in  position  when  the  water  is  off.  It  is  a  catch  working  in 
a  ratchet  on  the  top  elbow,  attached  by  a  rod  running  out  on  the  lever 
ao  that  the  operator  can  put  it  in  or  out  as  the  ease  may  be.  The  pipe 
stands  firmly  in  place  when  the  water  is  on ;  the  operator  standing  at 
the  end  of  the  lever  cau  easily  direct  the  stream  to  any  point — good 
execution  being  done  at  a  distance  of  200  feet  from  the  bank,  thus 
secnring  safety  of  life  from  caves  which  are  of  so  frequent  occurrence 
and  often  fatal  where  small  streams  sire  used  against  high  banks.  These 
machines  are  matle  to  throw  streams  of  from  4  to  7  inches  in  diameter. 
and  were  invented  by  a  citizen  of  Nevada  County,  Mr.  F.  II.  Fisher. 

EOCK-DEILLING  MACHINES. 

Beaidea  the  improvements  in  hydraulic  machinery  many  other  mechan- 
ical discoveriea  and  improvements  have  been  made  during  the  past 
year,  resulting  in  a  large  aggregate  of  practical  benefits.  Among  these 
I  may  mention: 

TMBlatcUey  rock  drill. — This  machine,  invented  by  Dr.  Blatchley, 
H.  Ex.  J 
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of  San  Fraucisco,  and  constructed  at  the  Miners'  Foundry,  has  only 
recently  been  brought  to  pertiection,  after  four  years  of  continuous  and 
costly  trial,  during  which  every  alteration  and  addition  was  made 
that  the  severest  practical  tests  could  suggest  to  the  mind  of  the  orig- 
inator. A  machine  capable  of  doing  work  of  this  kind  with  expedition 
and  economy  has  long  l^een  a  desideratum  in  the  mining  regions,  wheie 
we  have  so  many  tunnels  to  drive,  and  often  through  the  hardest  ma- 
terial. The  Blatchley  drill  is  an  exceedingly  powerful  implement,  and  at 
the  same  time  simple,  inexpensive,  and  durable.  It  is  but  30  inches 
long,  7  wide,  and  10  high ;  weighing  only  about  100  pounds,  apart  from 
the  drill,  which  is  inserted  after  the  machine  is  in  position.  It  can  be 
operated  by  hand,  so  little  power  is  required  to  drive  it.  It  can  be 
attached  to  an  engine  or  other  motor  at  a  distance,  and  the  method  of 
using  it  can  be  easily  learned.  For  ordinary  work  it  gives  300  blows, 
cutting  3  inches  in  granite,  per  minute,  though  this  rate  of  speed  and 
execution  can  be  doubled  with  a  corresponding  increase  of  power.  An 
ingenious  method  of  transmitting  power  from  the  surfiEUse  into  the  mine 
or  tunnel  below,  insuring  the  running  of  many  machines  at  small  cost, 
'has  just  been  completed  and  patented  by  Dr.  Blatchley. 

Diamond-pointed  steam  drills^  Hietr  application  to  mining  operations  in 
California. — ^These  machines  were  first  introduced  on  this  coast  by  Sev- 
erance, Holt  &  Co.,  in  the  early  part  of  1870,  and  used  on  Telegraph 
Hill,  San  Francisco,  where  holes  were  bored  two  inches  in  diameter  and 
from  20  to  35  feet  deep,  for  blasting  purposes.  These  holes  were  made 
merely  to  show  what  the  machines  could  do,  and  were  bored  20  teet  in 
^m  three  to  four  hours ;  and  35  feet  in  less  than  six  hours.  The  eon- 
tractor,  who  was  taking  dht  the  rock  for  the  San  Francisco  bulkhead, 
dbd  making  holes  of  a  corresponding  depth,  same  size  at  the  bottom, 
but  much  larger  at  the  top,  with  hand-power,  on  theold-fashioued  "churns- 
drilling  process,  employed  six  men  from  tweuty  to  twenty-tive  days  to 
bore  a  single  hole  the  same  depth,  at  a  cost  of  over  $10  per  foot.  "  The 
machines  were  worked  by  two  men,  an  engineer  and  fireman.  The  holes 
made  by  the  "  diamond  drill  ^  are  perfectly  round  and  of  a  uniform 
size,  which  makes  them  much  more  effective  than  those  made  by  the 
old  process.  The  contractor  claimed  that  the  amount  of  rock  displaced 
by  a  blast  i)ut  in  one  of  those  holes  was  eight  or  ten  times  greater  than 
by  the  old  systein  of  drilling.  Holes  were  made  3  feet  deep  in  seven 
minutes. 

The  first  deep  boring  done  near  San  Francisco  was  at  Mission  Creek, 
through  the  same  character  of  rock,  for  an  artesian  well.  This  hole 
was  made  327  feet  deep,  and  3  inches  in  diameter. 

In  Tuolumne  County  the  company  bored  prospecting  holes  near  Don 
Pedro  Bar  and  Tuttletown.  At  the  latter  place  Messrs.  Gould  &  Cooper 
bored  seven  perpendicular  holes  through  talcose  slate,  porphyry,  and 
sandstone,  and  cores  were  taken  out  showing  the  character  of  rock. 
The  diamond  drill  made  from  10  to  35  feet  per  day  of  ten  hours.  The 
holes  were  made  from  30  to  157  feet  deep. 

At  Carson's  Hill,  Calaveras  County,  the  company  used  a  machine  on 
the  "  Union  Mine,''  prospecting  for  the  direction  and  value  of  the  differ- 
ent leads.  These  holes  were  maile  from  120  to  317  feet  in  depth.  The 
rock  bored  through  was  slate  mixed  with  quartz.  These  holes  were  all 
bored  at  an  angle  of  about  45^,  and  the  machine  made  as  high  as  70 
feet  in  a  single  day  of  ten  hours,  through  slate  with  quartjs  streaks 
through  it.  In  five  hours  13  feet  of  white  crystal  quartz  was  bored. 
This  was  the  hardest  rock  found  in  the  mining  districts. 
2feBr  San  Bafael,  in  Marin  County,  on  the  premises  of  Mr.  George 
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Wom^  the  company  bored  several  holes  2J  inches  in  diameter  and  from 
100  to  300  feet  deep,  for  artesian  wells.  The  rock  here  was  of  a  very 
peculiar  character,  and  generally  very  hard.  It  changed  very  often 
from  sands^'one,  hard  and  close-grained,  to  a  conglomerate  of  slate,  vol- 
canic rocks,  flint  and  basalt  mixed.  This  boring  was  very  difficult, 
nevertheless  the  machine  made  as  high  as  24  feet  in  six  hours. 

The  company  have  machines  at  the  Pacheco  Mine,  IMonterey  County, 
for  prosi)6{^ng  purposes,  and  in  various  other  places  in  the  State;  also 
one  in  the  White  Pine  district,  and  are  constructing  one  to  be  nni  by 
compressed  air  for  the  Blue  Gravel  Mining  Company  of  Smartsville, 
Yuba  County,  California,  a  description  of  which  will  be  found  under 
the  heading  oi  "The  Smartsville  Hydraulic  Mines."  Should  this  ma- 
chine prove  a  success  in  point  of  execution  and  economj' — and  n^cent 
experiments  at  Smartsville  leave  no  doubt  on  that  subject — we  may  rea- 
sonably expect  the  construction  of  many  extensive  drain  tunnels  in  Cali- 
fornia, which  were  formerly  considered  impracticable  on  account  of  the 
expense. 

These  tunneling  machines  are  made  to  suit  the  size  of  any  tunnel,  as 
per  order.  The  compressors  required  to  run  one  of  these  machines  in  a 
long  tunnel  are  arranged  to  work  by  any  power  convenient,  and  do  the 
double  duty  of  working  the  drilling  machine  and  ventilating  the  tunnel 
at  the  same  time.  Most  of  these  machines  are  made  to  run  Ihit  steam, 
but  those  for  tunnels,  shafts,  stopes,  &c.,  are  intended  to  have  com- 
pressed air  for  the  motive-power.  Prospecting  machines  with  horizontal 
boilers  on  wheels  are  constructed  which  can  be  used  to  bore  prospect 
ing  holes  1,000  feet,  if  necessary,  taking  out  a  core  the  entire  depth,  and 
having  sufficient  power  to  lift  the  refuse  matter  out  of  a  shaft,  or  da 
any  work  in  whicli  strong  power  is  required,  without  disturbing  the  pro- 
gress of  the  drill  in  the  least. 

The  Von  Schmidt  diamond  borer. — Colonel  A.  W.  Von  Schmidt,  of  San 
Francisco  has  invented  and  is  now  constructing  a  drilling  machine,  or, 
more  accurately  speaking,  a  tunnel  borer,  which  unites  all  the  excellent 
qualities  of  the  diamoftd  drill  with  many  novel  features  which  promise? 
to  make  it  a  gresiter  success  than  any  machine  now  in  use  for  driving 
tmmels.  Tlie  inventor  considered  that  the  great  obstacle  to  rapid  pro- 
gress in  running  tunnels  has  been  the  resistance  offered  to  blasts  in  a 
solid  face  of  rock,  and  for  the  purpose  of  overcoming  this  difficulty  has 
constructed  a  machine  which  will  cut  a  circular  slot  in  the  face  of  the 
tunnel,  24  feet  in  circumference,  2  inches  in  width,  and  3  feet  in  depth. 
At  the  same  time  a  blast-hole,  2  inches  in  diameter  and  of  same  depth, 
(3  feet,)  will  be  bored  in  the  center  of  the  face  of  the  rock.  The  face 
of  the  tunnel  now  presents  the  appearance  of  a  huge  gi'indstone,  mt  up 
on  e<lge,  and  attached  on  one  side  to  the  solid  rock  out  of  which  it  is 
cut.  The  blast  is  put  in  the  center  hole,  and  the  resistance  of  the  sides 
having  been  overcome  by  the  cutting  of  tlie  circular  slot,  a  single  blast 
will  take  out  rock  to  the  depth  of  the  slot  or  cutting  on  the  sides.  The 
machine,  which  has  been  drawn  back  while  the  blast  is  discharged,  is 
now  advanced  against  the  face,  when  another  slot  is  cut  with  like  re- 
sults. Allowing  a  reasonable  time,  for  tiring  the  blast  and  clearing  up 
the  d<5bris,  the  machine  is  expected  to  cut  a  smooth  tunnel,  8  feet  in 
diameter,  at  the  rate  of  14  feet  per  day.  The  cutting  will  be  done  l»y 
twenty-four  diamond  drills  rcn'olving  on  the  periphery  of  a  cylindc^r  8 
feet  in  diameter,  at  the  rate  of  eight  hundred  revolutions  per  minute, 
while  the  cylinder  itself  revolves  once  in  a  minute.  The  <lrills  are  set 
in  motion  by  a  disk  at  the  back  of  the  cylinder.  The  machine  will  be 
run  by  compressed  air,  and  is  intended  to  cut  the  tunnel  o^  tVi^  \iv\\v^ 
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Tahoe  Water  Company,  a  distance  of  two  and  a  half  miles  through  the 
granite  of  the  Sierra  Kevadas,  from  Lake  Tahoe  to  the  Xorth  Fork  of 
the  American  River. 

A  writer  in  the  Commercial  Herald  of  San  Francisco  thos  sums  up 
the  eft'ects  of  the  introduction  of  these  improved  mining  appliances : 
''  It  is  hardly  possible  to  overestimate  the  importance  of  these  inven- 
tions in  their  bearing  on  certain  of  our  mining  industries.  The  great 
item  of  cost,  and,  what  is  almost  equally  to  be  dreaded,  of  delay,  in 
opening  up  our  vein-mines,  old  river  channels,  and  gravePbeds — ^the 
sources  of  our  greatest  and  most  enduring  mineral  wealtli — have  been 
the  excavation  of  the  tunneling  necessary  to  ix?ach  and  work  them. 
Some  of  the  tunnels  driven  to  open  up  sind  drain  the  last  two  men- 
tioned classes  of  deposits  have  cost  enormons  sums,  requiring  often 
from  five  to  ten  years  for  their  completion ;  and,  although  when  finished 
these  mines  are  apt  to  prove  very  i)rofitable,  few  men  care  to  embark 
in  enterprises  directed  to  their  development,  with  the  prospect  of  hav- 
ing to  wait  so  long  for  returns — this,  rather  than  the  cost  of  these 
works,  even  when  prosecuted  by  hand-drilling,  being  the  deterring  mo- 
tive. With  the  introduction  of  these  drills,  lessening  so  much  the  cost, 
while  it  almost  annihilates  this  major  objex^tion,  we  may  look  for  a  great 
extension  of  these  several  kinds  of  mining,  increasing  materially  the 
value  o^  such  properties,  and  adding  proportionally  to  the  available 
wealth  of  the  country." 

Having  given  a  general  review  of  the  condition  and  prospects  of  pla- 
cer-mining, I  will  proceed  to  a  description  of  some  of  the  most  promi- 
nent districts  and  the  mines  found  therein.  In  the  description  of  mines 
I  have  selected  those  which  may  be  considered  as  representatives  of 

^  fkieiT  districts,  with  no  intention  to  disparage  the  merits  of  equally  im- 

'  portant  claims  in  the  same  vicinity. 

THE  SMABTSVILLE  HYDRAULIC  MINES. 

Those  mines  are  situated  among  the  foot-hills  of  Yuba  County,  near 
the  south  bank  of  the  Yuba  river,  about  eighteen  miles  east  of  Marys- 
ville,  and  are  noted  for  the  gigantic  character  of  the  engineering  works 
constructed  for  their  development,  and  the  princely  incomes  enjoyed  by 
their  owners.  The  mining  ground  here  consists  of  a  strip  of  auriferous 
deposits  two  miles  in  length  by  a  quarter  of  a  mile  in  width,  overlying 
an  ancient  channel,  and  having  an  average  depth  of  240  feet.  The  ele- 
vation of  the  bed-rock  above  the  water  level  of  the  Yuba  River  is  about 
500  feet.  This  river  runs  nearly  parallel  with  the  course  of  the  ancient 
stream,  from  which  it  is  less  than  one  mile  disUint.  The  consequence 
is  that  the  companies  working  this  deposit  have  been  compelled  to  run 
long  tunnels  with  a  slight  grade,  and  do  not  possess  the  natural  advan- 
tages for  the  construction  of  dumps  and  undercunents,  which  form 
such  an  important  feature  in  saving  the  gold  in  hydraulic  operations. 
The  whole  extent  of  this  ground  is  now  owned  by  six  or  seven  compa- 
nies, each  having  separate  bed-rock  tunnels  in  the  course  of  construc- 
tion and  nearly  completed — the  most  noted  of  which  is  the  Blue  Point 
Gravel  Company's  tunnel,  the  largest  and  most  exi>ensive  undertaking 
of  the  kind  in  the  State.  It  is  not  improbable  that  there  is  as  much 
ri(;h  gi'ound  in  the  State  embraced  within  a  like  area,  but  none  which 
has  Ixien  so  systematically  worked,  and  yielded  such  large  returns. 

Mining  in  this  vicinity  was  commenced  as  early  as  1849  and  1850, 
though  at  that  time  confined  to  the  banks  of  the  Yuba  River.  Subse- 
guent  exploration  revealed  the  existence  of  the  gravel  ridge,  but  after 
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rking  on  it  to  a  depth  of  from  two  to  fonr  feet  a  bard  cement  was 
3oantered  which  could  not  be  worked,  by  the  primitive  mode  of  min- 
l  then  in  vogae,  with  returns  sufficient  to  pay  the  miners,  and  for  a 
16  the  deposit  was  considered  exhausted  and  attention  again  directed 
the  partially  worked-out  bars  and  banks  of  the  Yuba. 
[u  the  fall  of  1854  attention  was  again  directed  to  the  prospecting  of 
5  rich  placers  of  Sucker  Flat.  ShaftB  were  sunk  on  what  is  now 
own  as  the  Blue  Point  Mining  Company's  claims  to  the  depth  of  some 
y  feet,  passing  through  good  pay-ground  and  striking  rich  gravel 
lilar  to  that  found  in  the  bed  of  the  Yuba  River,  which  proved  to  be 
J  gravel  of  an  ancient  river  channel.  Prospecting  was  then  actively 
nmenced  in  every  direction.  A  shaft  was  sunk  on  what  is  now  known 
the  Blue  Gravel  Company's  mine,  striking  the  same  gravel  afi  that 
md  by  the  Blue  Point  Company.  It  required  a  large  extent  of  ground 
juBtity  the  running  of  a  bed-rock  tunnel  to  drain  and  work  these  deep 
i:gings,  and  the  Blue  Gravel  Company  was  formed  by  the  consolida- 
n  o,f  several  small  companies  into  a  corporation  which  commenced  a 
mel^  making  but  little  progress  upon  it  until  the  present  owners  be- 
ne interested.  After  some  eight  j^ears  of  incessant  toil  they  com 
jted  the  tunnel  in  1864,  from  the  working  of  which  several  parties 
ilized  large  fortunes,  and  the  mine  is  still  producing  handsomely, 
is  tunnel  proved  too  high  to  work  the  old  river  channel  to  the 
btom — there  being  some  thirty  feet  of  gravel  below  the  present  work- 
y  level,  to  open  which  a  second  bed-rock  tunnel,  1,500  feet  in  length, 
now  being  constructed,  two-thirds  of  which  is  already  completed. 
Per  the  prosecution  oit'  this  work  the  diamond  drill  will  be  used,  as 
It  invention  has  been  tried  in  an  experimental  way,  and  found  to 
H>mplish  all  that  was  claimed  for  it,  but  the  steam-power  used  was 
fc  adapted  to  tunnels  of  this  size  and  length,  on  account  of  the  ex- 
jsive  heat  generated  by  the  pipes,  Avhich  carry  the  power  from  the 
>uth  of  the  tunnel  to  the  drills.  To  obviate  this  difficulty,  the  San 
ancisco  agents  of  the  diamond  drills  are  constructing  a  machine  to 
run  by  compressed'air.  This  machine  will  set  on  a  truck  about  three 
it  wide  and  four  feet  long.  It  has  a  thime  reaching  to  the  top  and 
lea  of  the  tunnel  on  which  the  drills  are  run  in  such  a  manner  that 
3  rock  or  face  of  the  tunnel  can  be  pierced  at  any  place,  or  any  angle 
aired,  without  moving  the  truck.  One  or  all  of  these  drills  can  be 
ed  at  a  time.  There  will  be  a  crank  geared  to  the  wheels,  so  that  one 
m  sitting  on  the  machine  can  easily  run  it  up  to  the  face  of  the  tunnel 
d  back  in  a  moment.  This  machine  will  cost  about  $10,000,  and  will 
re  holes  one  inch  in  diameter  in  the  hard  rock  of  the  Blue  Gravel 
•mpany  at  an  average  rate  of  an  inch  per  minute. 
A.  contributor  of  the  Overland  Monthly  (August  and  September 
mbers,  1870,)  in  a  series  of  papers  descriptive  of  these  mines,  makes 
b  following  statement  of  the  i)rodnct  of  the  Blue  Gravel  Company's 
ne  from  the  time  of  opening  up  to  May,  1870 :  "  This  mine  commenced 
erations  in  1853,  and  during  the  nine  succeeding  years  the  amount 
k.ea  trom  it  was  $315,000.  This  was  prior  to  and  during  the  building 
the  main  tunnel,  and  was  all  used  for  current  expenses.  In  1864  the 
nnel  was  completed,  and  the  showing  becomes  more  favorable ;  for, 
ring  the  forty -three  months  that  followed,  the  amount  was  $837,000, 
an  average  of  $10,405  51  per  month.  The  net  earnings  during  the 
me  time  were  $(527,000 ;  the  cost  of  operating  the  mine  being  $5,000 
r  month,  with  $(U,000  used  for  improvements.  From  1868  to  1870,  or 
out  three  yeare,  the  amount  (given  approximately)  will  hardly  equal 
e  former  average.    Taking  $16,000  as  the  monthly  product,  ^livvi^i  v& 


72        BONINa  STATISTICS   WEST   OF  THE  ROOKY  liOUNTAINTS. 


Powder  blasts. — One  of  the  characteristics  of  mining  operations  at 
Smartsville  is  the  use  of  large  quantities  of  powder  in  blasts  for  the 
purpose  of  breaking  up  the  cemented  b«nks  preparatory  to  washing 
them  off.  Blasts  of  200  or  300  kegs  are  of  almost  monthly  occurrence, 
but  blasts  of  such  dimensions  as  the  one  exploded  in  Decern  ber,  1870,  by 
the  Blue  Point  Gravel  Mining  Company,  in  which  2,000  kegs  of  powder 
were  exploded,  are  sufficiently  rare  to  merit  a  detailed  description.  The 
bank  to  be  raised  in  this  instance  was  73  feet  deep,  275  feet  long,  and 
200  feet  wide.  The  annexed  diagram  will  convey  some  idea  of  the  man- 
ner in  which  the  powder  was  distributed : 

The  ring  on  the  diagram 
represents  the  termination 
of  the  incline  from  the  tun- 
nel, 73  feet  below  the  sur- 
face. From  this  point  a 
main  drift  was  run,  with 
cross  drifts  as  laid  down  in 
the  diagram — each  drift 
being  3  by  4  feet  in  dimen- 
sions. The  blast  was  dis- 
charged by  a  galvanic  bat- 
tery, for  which  purpose 
wires  were  carried  through 
the  main  drift — going  in 
on  one  side  of  the  cross- 
drifts,  thence  passing  out 
through  the  drifts  on  the 
opposite  sides.  A  cart- 
ridge, connected  with  the 
wire,  was  then  placed  in  a 
keg  of  powder  in  each  of 
the  cross-drifts — there  be- 
ing ten  points  at  which  the 
powder  was  Hred  simulta- 
neously. The  heads  were 
taken  out  of  the  kegs  of 
powder — of  which  2,000 
were  used  in  this  blast — 
equally  distributed, 
through  the  drifts.     ODhe 
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mouth  of  the  maindrift  to  the  first  cross-drift  was  then  firmly  tamped,  leav* 
iug  a  large  open  space  in  the  balance  of  the  drifts,  which  greatly  increased 
the  explosive  effects  of  the  powder,  and  the  blast  was  fired.  The  result 
was,  that  the  entire  mass  of  earth,  comprising  150,000  cubic  yards,  was 
raised  from  0  to  10  feet  and  thoroughly  loosened.  The  first "  fifty  days^ 
run''  after  this  blast  yielded  a  very  large  return  of  gold.  Fn)ni  100 
boxes  (1,200  feet  of  fiume)  at  the  head  of  the  tunnel,  842,200  was  taken, 
leaving  230  boxes  of  the  lower  end  of  the  flume  untouched. 


BETWEEN  THE  MIDDLE  AND   SOUTH  YUBAS. 


The  easterly  extremity  of  the  Smartsville  deposit  is  found  at  Mooney 
Flat,  one-half  mile  from  the  grounds  of  the  companies  above  described. 
From  this  point  to  French  Corral,  on  the  north  bank  of  the  South  Yuba, 
distant  ten  or  twelve  miles  on  an  air-line,  there  are  no  surface  traces  of 
the  ancient  channel.    It  is  probable  that  the  gravel  range  extending 
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fiom  French  Corral  throngh  Birchviile  and  Sweetland  to  the  Middle 
Pork  of  the  Yuba  Eiver,  near  North  San  Jiiau,  is  identical  with  the 
Smartsville  deposit,  and  that  between  Mooney  Flat  and  French  Ck>rral 
t  has  been  broken  by  the  South  Yuba,  which  runs  through  a  gorge 
learly  1,600  feet  lower  than  the  bed-rock  of  the  ancient  channel  at 
'kench  Corral.  The  fact  that  the  deposit  does  not  make  its  appearance 
etween  the  south  bank  of  the  South  Yuba  and  Mooney  Flat,  may  be 
oooanted  for  by  taking  into  consideration  the  denuding  action  of  Deer 
reek,  once  a  powerful  stream,  which  runs  on  about  the  same  level  as 
le  bed-rock  of  the  ancient  channel.  The  eroding  action  of  these  two 
3«am8  has  undoubtedly  broken  up  and  scatter^  the  ancient  channel 
eposit  between  the  points  above  named.  From  French  Corral  to 
[oore-'s  Flat,  a  distance  of  nearly  thirty  miles,  between  the  South  and 
Liddle  Yubiis,  we  find  a  series  of  mining  towns,  the  most  noted  of 
hich  are  North  San  Juan  and  North  Bloonifield,  the  latter  place  being 
nown  in  early  days  as  **  Humbug."  The  auriferous  deposit  is  not, 
owever,  continnous,  and  the  deposits  do  not  belong  to  the  same  sys- 
am — ^the  lower  one  coming  in  from  Camptonville  and  the  upper  one 
rom  Snow  Tent — the  latter  being  covered  with  volcanic  matter. 
French  Corral. — This  locality  has  been  worked  from  a  very  early 
leriod  in  the  history  of  mining  in  Nevada  County,  and  has  proved  uni- 
brmly  rich.  The  width  of  the  auriferous  deposit  is  about  1,000  feet, 
^th  an  average  depth  of  150  feet — 130  feet  of  which  is  hydraulic  dirt, 
he  balance  l^ing  cemented  gravel  of  sufficient  hardness  to  require 
crashing.  The  bed-rock  is  granite  and  slate,  with  narrow  seams  of 
inartz  at  the  junction  of  these  formations.  Water  is  brought  from 
3hady  Creek,  a  distance  of  ten  miles,  through  a  ditch  having  a  capacity 
)f  2,500  inches,  and  which  cost,  with  its  reservoirs,  at  least  $150,000. 
Water  is  sold  at  12J  cents  per  inch.  The  ditch  is  owned  by  W.  M.  Eddy 
fc  Co.,  who  also  conduct  the  moat  extensive  mining  operations  in  this 
ocality.  They  own  1,800  feetjOn  the  channel,  and  use  1,000  inches  of 
yater  per  day,  running  their  dirt  through  a  tunnel  1,000  feet  in  length 
nd  3,500  feet  of  flume.  They  have  also  a  fifteen-stamp  mill  for  crush- 
ig  the  cement.  Two  other  mills  are  in  operation  here — the  Empire, 
wenty  stamps,  and  the  Kansas  Company,  ten  stamps.  The  latter  com- 
any  are  now  taking  out  between  $400  and  $500  per  day.  Eddy  &  Co-'s 
liU  has  fifteen  stamps,  of  650  pounds  each,  run  by  a  "hurdy-gurdy'^ 
heel  12  feet  in  diameter,  using  75  inches  of  water  under  a  fall  of  146 
i&L  This  company  has  been  using  one-eighth-inch  screens,  but  pro- 
ose  to  change  them  for  screens  ha\ing  quarter-inch  apertures.  This 
iU  permit  the  escape  of  the  small  iMibbles,  and  will  increase  the  crush- 
ig  capacity  of  the  mill  from  eighty  to  one  hundred  tons  per  day.  One  of 
16  companies  operating  here  has  tried  this  experiment  with  satisfactory 
»iilts,  having  increased  their  crushing  capacity  25  per  cent,  without 
ny  diminution  of  the  product  i)er  ton.  The  gravel  crushed  in  Eddy  & 
o.'s  mill  has  averaged  between  $4  and  $5  per  ton,  and  the  exi)ense  of 
lilling  and  mining  has  not  exceeded  $oG  i)er  day,  or  70  cents  per  ton, 
)r  16  cubic  feet.)  The  cement  is  loosened  by  powder  blasts  and  the 
lining  carried  on  above-ground.  For  this  purpose,  powder  drifts  are 
in  with  single  hand-drills,  and  fine  powder  used  in  the  blast  holes, 
[r.  Eddy  estimates  the  advantages  of  this  over  the  old  system  (large 
rills  and  coarse  powder)  at  fully  30  x>er  cent.  The  construction  of  two 
ed-rock  tunnels  is  in  cc)ntemi)lation  here,  each  of  which  will  bo  from 
,600  to  1,800  feet  in  length,  and  will  debouch  on  the  South  Yuba  River. 
'n  account  of  the  many  seams  found  in  the  l)ed-rock,  the  cost  of  run- 
ing  tunnels  here  rarely  eisy^eeds  $15  per  linear  foot.    The  estimatM 
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gold  prod  net  of  French  Corral  for  1870  is  $200,000  and  the  same 
amoant  may  be  anticipated  for  187JL  From  French  Corral  to  Birch\ille, 
a  distance  of  two  miles,  less  than  one  thousand  feet  of  the  bed-rock  has 
been  8tn]i]ied,  and  it  is  estimated  that  not  more  than  one-tenth  of  the 
surface  dirt  has  been  ran  ofH 

Birchrille  and  Rweetland. — ^At  Birehville  the  Bedrock  Tunnel  Com- 
pany have  just  completed  a  tunnel  Iroui  the  Middle  Yuba  2,000  feet  in 
length,  ut  a  iM)8t  of  $36,000.  .  This  company  do  not  own  enough  siur&oe 
ground  to  remunerate  them  for  this  extensive  work,  and  until  the  sur- 
face ground  and  the  tunnel  are  owned  by  one  company  but  little  work 
will  be  done  at  this  place,  though  the  ground  is  known  to  be  rich.  At 
Buckeye  lljll,  near  Sweetland,  the  Buckeye  Hill  Mining  Comixany,  an 
Englisii  coi'iKiratiou,  are  canyiug  on  extensive  operations,  with  good 
prospects  for  large  returns  tor  1871. 

Xorth  San  Juan. — This  w  as  formerly  one  of  the  most  populous  mining 
towns  of  Nevada  County,  but  is  now  snftering  from  the  stagnation  inci- 
dent to  the  exhaustion  of  the  most  accessible  ground.  There  is  yet 
much  gitiuud  to  work,  but  the  present  price  tor  water — IGf  cents  per 
inch— d(K^s  not  aftbnl  remuneration  to  small  owners,  and  many  claims 
are  passing  yito  the  hands  of  the  ditch  company.  When  the  claims 
here  shall  have  been  consolidated,  extensive  operations  will  be  resumed. 
During  tlie  past  season  only  four  claims  have  used  water. 

Tlie  American  Company's  claims. — ^The  beneficial  effects  of  consolida- 
tion may  be  illustrated  by  the  success  which  has  attended  the  operations 
of  this  company.  The  grounds  of  the  American  Company  are  locateil 
on  Mauzanita  Hill,  about  one  and  a  half  miles  west  of  the  town  of  North 
San  Jnau.  Commencing  at  the  bluff  overhanging  the  Middle  Yuba, 
their  claim  runs  4,000  feet  in  a  southerly  direction — the  general  course 
of  the  channel  being  from  north  to  south,  and  the  grade  of  the  old  river- 
bed falling  at  the  nite  of  90  feet  to  the  mile.  The  width  of  the  pay  dirt 
is  from  3(H)  to  450  feet,  with  an  average  depth  of  175  feet  from  surface 
to  bedrock.  The  bed-rock  is  granite,  and  ha^  a  well-deiiued  seam  or 
crack  niuning  through  it,  from  north  to  south,  near  the  middle  of  the 
channel,  and  penetrating  to  unknown  depths.  This  seam  has  been 
found  800  feet  below  the  bed  of  the  old  channel,  at  a  point  where  the 
main  bed-rock  tunnel  has  been  commenced;  and  the  various  tunnels  of 
the  company,  commencing  on  the  hillside  overhanging  the  Middle  Yuba, 
have  followed  it,  thereby  diminishing  the  expense  of  running  these  tun- ' 
uels  fix)m  $40  to  $15  per  linear  foot.  The  ground  of  this  company  was 
worked  as  early  as  1853,  but  it  did  not  pass  into  the  hands  of  the  present 
owners  till  1863,  when  additional  ground  was  purchased  from  time  to 
time,  at  an  expense  of  over  $140,000,  until  the  present  extensive  tract 
was  accpiired.  This  ti'act  has  a  superficial  area  of  about  forty- two  acres, 
and,  estimating  its  average  breadth  at  450  feet,  and  depth  at  175  feet, 
would  give  11,597,100  cubic  yards  of  auriferous  dirt  Considerably  less 
than  one-half  of  this  immense  tract  has  been  run  off  and  luis  yielded 
$1,000,000,  of  which  $400,000  has  beep  profit.  Estimating  tlie  product 
of  the  remaining  ground  at  28  cents  per  cubic  yard,  which  is  lower  than 
the  estimates  of  Professor  Silliman  or  Professor  Lauer  for  this  mining 
region,  and  consistent  with  the  past  results  of  the  working  of  the  com- 
pany, 1  am  warranted  in  the  belief  that  this  claim  will  yet  i)ro(luce 
$2,000,000,  of  which  more  than  one-half  will  in  fnture  be  realized  as 
profit.  Even  with  the  present  improvements  in  th.s  branch  of  mining, 
it  is  not  probable  that  the  undeveloped  gi*ouud  of  the  company  can  be 
washed  off  in  less  than  sixteen  years,  without  taking  into  consideration 
the  lower  gradQ  of  dirt  left  on  the  sides  of ^  the  channel,  or  the  cement 
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on  tbo  bed-rock  which  requires  crushing.  Tlie  company  are  now  run- 
ning from  600  to  800  inches  of  water  per  twenty-tour  hours,  using  four 
two-and-a-half-inch  streams  and  a  ^^  Craig  Monitor"  nozzle  of  six  inches 
diameter,  as  occasion  requires.  Water  here  is  an  expensive  item,  cost- 
ing 16|  cents  per  inch;  but  this  company  have  an  arrangement  by 
w&ch  they  pay  12^  cents  per  inch  for  the  excess  over  500  inches  used 
in  twenty4o4ir  hours.  Since  opening  the  ground  they  have  constructed 
over  6,000  feet  of  twmel,  and  have  laid  nearly  10,000  feet  of  flnme,  of 
which  6,000  feet  is  now  in  tiae.  These  tunnels,  commencing  at  the 
highest,  are  of  the  following  dimensions:  No.  1,  900  f&st'j  No.  2,  600 
feet;  (these  two  are  no  longer  used,  having  run  off  all  the  ground 
they  opened })  No.  3, 1,800  feet ;  No.  4,  2,500  feet.  The  present  wash- 
ing is  through  the  two  latter.  Tunnel  No.  5  -  (the  lowest)  will  be 
the  longest,  and  will  open  the  entire  ground  of  the  company.  It  was 
commence,  on  the  seam  or  crack  above  referred  to,  about  200  feet 
above  the  level  of  the  Middle  Yuba,  and  will  have  a  total  length  of 
nearly  one  mile.  It  will  be  7  feet  in  height,  from  roof  to  bottom  of  Sume, 
and  5  feet  wide.  It  rises  from  the  mouth  at  the.  rate  of  one  foot  in  six- 
teen, and  will  strike  the  gravel  near  the  back  line  of  the  company's 
groand.  One  thousand  feet  have  been  completed,  (Nov#  1, 1870,)  and 
contract  let  for  one  thousand  more,  at  $15  per  linear  foot.  When  3,500 
feet  have  been  run,  a  shaft  will  be  raised,  a  iiume  put  in,  and  ground 
will  be  run  through  it,  but  the  main  tunnel  will  be  carried  on  slowly  to 
completion.  The  American  Company  has  extraordinary  facilities  for 
saving  its  gold,  by  reason  of  its  natural  advantages  of  location.  The 
northern  extremity  of  the  ground  terminates  on  a  bold  blulf  overhang- 
ing the  Middle  Yuba,-  and  from  800  to  1,000  feet  above  that  stream. 
The  company  hate  availed  themselves  of  this  advantage  by  the  con- 
stmction  of  a  system  of  dumps  and  undercurrents,  of  which  there  are 
twenty-flve — some  of  the  dumps  having  a  perpendicular  fall  of  20  feet 
or  more,  followed  by  the  most  improve<l  undercurrents.  As  the  term 
"undercurrents"  is  often  used  in  the  description  of  this  class  of  claims, 
a  brief  description  will  be  apropos.  They  consist  of  a  set  of  side  flumes, 
from  10  to  15  feet  in  width,  arranged  alongside  of  the  main  flnme, 
which  is  opened  at  intervals,  where  a  sufficient  fall  can  be  )iad,  and 
close  to  tlie  mouth  of  the  opening,  open  riifles,  made  of  heavy  iron  bars, 
are  placed,  thix)ugh  which  descend  the  flne  gravel  and  flour  gold  into 
the  undercurrent,  while  the  larger  masses  pass  on  through  the  main 
flnme  until  they  are  sufficiently  broken  up  to  pass  into  the  next  under- 
current. The  undercuiTcnt  is  so  arranged  as  to  be  wider  for  the  first 
few  fet^t,  causing  the  water  to  spread  and  run  slower,  and  then  the 
undercurrent,  being  heavily  chargeil  with  quicksilver  and  completely 
riffled,  naturally  catches  the  gold.  In  some  claims  a  succession  of  these 
undercurrents,  for  half  a  mile  or  more,  exists,  and  the  last  often  pays 
from  $100  to  $300  per  year  for  cleaning  up.  In  consequence  of  these 
facilities  a  greater  proportion  of  the  gold  is  saved  here  than  in  any  claim 
which  has  come  under  our  observation.  The  total  length  of  flumes  is 
6,000  feet,  to  charge  which  1,000  pounds  of  quicksilver  are  used,  at  a  cost 
of  between  $1,100  and  $1,200,  The  comi)any  have  their  own  ixirnace 
for  retorting  and  melting,  and  turn  out  their  product  in  bars,  which  are 
sent  to  San  Francisco  to  be  refined.  They  have  also  an  eight-stamp 
mill,  run  by  water-power,  for  crushing  their  cement.  The  mill  will  crush 
about  forty  tons  per  day,  but  is  not  in  constant  use.  Chin'amen  are 
employed  to  cleiin  the  bed-rock,  Avhich  is  picked  down  a  few  inches  and 
swept"  clean  with  hand-brooms.  Besides  the  Chinese,  from  sixteen  to 
twenty  white  men  are  employed.    The  underlying  gravel  and  cement 
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is  very  bard  in  places,  and  requires  the  use  of  blasts.  An  average  o* 
1,000  kegs  of  powder  is  ns^  for  this  purpose,  at  a  cost  of  $2  80  per  keg. 
One  of  die  objects  of  interest  at  this  claim  is  the  great  ^^  pot-hole." 
This  hole  has  been  worn  in  the  solid  granite  bed-rock  of  the  old  channel 
by  the  action  of  a  rapid  current  turning  a  large  stone  of  some  harder 
material  than  the  granite.  The  hole  is  the  shape  of  an  inverted  ccme^— 
six  feet  in  diameter  at  its  mouth,  and  tapering  to  a  diameter  of  six  inches 
at  the  bottom,  a  distance  of  fifteen  feet.  At  the  bottom  was  found,  a 
round  stone — ^probably  the  same  one  which,  commencing  at  the  top,  wore 
its  way  downward  by  attrition,  reducing  its  size  from  several  feet  in 
diameter  to  a  few  inches.  It  would  be  an  interesting  problem  to  ascer- 
tain the  length  of  time  the  stone  was  occupied  in  this  process.  Among 
the  many  ingenious  contrivances  introduced  here  is  a  set  of  signals, 
twelve  in  number,  communicating  by  ropes  between  the  mouth  of  the 
lower  tunnels  and  the  men  engaged  in  piping  on  the  bank  above.  By 
the  simple  movement  of  a  hand  on  a  dial,  any  one  of  twelve  signals 
is  instantaneously  shown  on  the  roof  of  the  mill,  where  it  may  be 
seen  for  a  distance  of  half  a  mile.  By  this  means  the  water  can  be  shut 
ofif  withont  sending  a  man  a  half  a  mile  to  deliver  a  message  from  the 
flumes.  The  owners  of  this  claim  are  nearly  all  practical  miners,  and  a 
majority  of  them  work  on  the  claim,  which  is  superintended  by  Mr.  T. 
S.  Grail,  who  opened  the  ground  in  1853,  and  has  been  one  of  the  largest 
owners.  Statistics  of  interest  relative  to  this  claim  were  furnished 
last  year  by  Anson  B.  Swan,  and  will  be  found  on  page  58  of  Report  for 
1870.  The  American  Company's  claim  is  one  of  the  most  valuable  min- 
ing properties  in  California,  and  its  success  has  stimulated  more  active 
operations  in  this  branch  of  mining. 

North  Bloomfield  and  vicinity, — Ascending  the  ridge  between  the  South 
and  Middle  Yubas,  we  lose  the  gravel  range  of  French  Corral  and  San 
Juan,  which  has  been  broken  off  by  the  Middle  Yuba,  and,  passing  over 
a  strip  of  unproductive  ground  between  San  Juan  and  Shady  Creek,  we 
find  the  second  or  higher  deposit  of  the  "  divide,"  which  extends  ftx)m 
Moore's  Flat  to  Cherokee,  a  distance  of  about  fifteen  miles,  and  ha«  a 
width  of  ifrom  two  to  four  miles,  covering  nearly  the  whole  ground  be- 
tween the  two  rivers.  The  higher  portion  of  this  deposit  has  been  cov- 
ered with  lava  or  volcanic  ashes,  and  the  lower  portion  has  been  worked 
until  the  outlet  has  been  filled  by  the  accumulated  tailings,  necessitat- 
ing the  construction  of  long  bed-rock  tunnels,  to  empty  in  either  the 
Middle  or  South  Yuba  before  this  vast  extent  of  ground  can  be  properly 
worked.  An  illustration  of  the  extent  of  these  accumulations  is  afforded 
at  the  crossing  of  Shady  Cre^k,  near  Cherokee.  At  this  point  ther6 
formerly  stood  a  saw-mill  on  the  banks  of  the  creek ;  the  boilers  of  this 
mill  were  supplied  by  a  water-tank  which  stood  higher  up  on  the  bank 
of  the  stream.  The  tailings  from  above  so  encroached  on  the  mill  that 
it  was  rendered  useless  and  taken  down;  the  tank,  however,  remained, 
and  the  timbers  of  which  it  wa«  composed  are  now  seen  cropping  up 
above  the  tailings  a  distance  of  several  inches  Another  "run"  will 
completely  obliterate  all  taraces  of  this  landmark  of  early  times.  The 
depth  of  tailings  here  cannot  be  less  than  70  feet.  The  towns  of  Chero- 
kee and  Columbia  Hill  are  fast  decaying,  although  surrounded  with 
rich  ground,  and  will  never  know  their  former  prosperity  till  capital 
comes  to  the  rescue  and  buys  out  the  present  owners. 

Among  other  well-known  localities  in  this  vicinity  are  Badger  and 
Grizzly  llills.  The  distance  from  Badger  to  (irizzly  Hill  is  seven  miles; 
a  heavy  gravel  deposit  covers  the  whole  distance,  from  one  to  live  hnn- 
dwd  feet  deep,  and  from  one  to  four  thousand  feet  in  width,  and,  so  far 


CONDITION   OF   MINING   INDUSTRY — CALIFORNIA.  77 

as  developed,  very  rich.  There  are  but  two  places  in  this  vast  deposit 
(Badger  and  Grizzly  Hills)  where  it  can  be  oi)ene<l  to  advantage. .  Bad- 
ger and  Grizzly  Hills  are  the  keys  to  this  whole  deix)sit.  Th^  want  of 
capital  has  so  far  prevented  its  opening.  The  Badger  Hill  and  Chero- 
kee Mining  Company  (an  incorporated  company)  is  now  working  on 
Badger  Hill.  At  Columbia  Hill  the  Union  Company  are  running  four 
hnndred  inches  of  water  fi^om  the  North  Bloomfield  Company's  ditch 
with  enooaraging  results. 

North  Bloomfield  Oravel  Mining  Company. — ^This  company  is  a  San 
Francisco  corporation,  and  is  composed  of  some  of  the  wealthiest  resi- 
dents of  that  city.  They  have  acquired  by  location  and  purchase  1,500 
acres  of  mining  ground,  for  which  they  have  obtained  a  patent  under 
the  recent  act  of  Congress.  If  we  estimate  that  1,200  acres  of  this  tract 
is  available  mining  ground,  with  an  average  depth  of  180  feet — and  this 
is  not  too  high  an  average — we  find  that  this  company  has  ;348,480,000 
cabic  yards  of  auriierous  dirt  and  gravel,  of  which  not  more  than  400,000 
or  500,000  cubic  yards  have  been  removed.  At  20  cents  per  cubic  yard, 
(which  is  about  the  average  yield  of  this  region,)  this  ground  has  a  pro- 
ducing capacity  of  $69,6(K),000.  In  making  this  calculation,  it  will  be 
borne  in  mind  that  while  much  of  the  surface  dirt  will  not  yield  over  a 
few  cents  per  cubic  yard — ^perhaps  not  more  than  enough  to  pay  the 
expenses  of  running  off-— we  can  safely  put  the  lower  strata  at  20  cents 
per  cubic  foot,  or  $5  40  per  cubic  yard.  The  following  accoant  of  the 
operations  of  this  company  is  taken,  by  permission,  from  the  Mining 
and  Scientific  Press  of  San  Francisco,  to  which  it  was  furnished  by  the 
officers  of  the  company :  "  The  North  Bloomfield  Gravel  Couipany  have 
constructed  a  ditch  from  Big  Canyon  Creek  to  Bloomfield,  a  distance  of 
forty  mOes,  with  a  carrying  capacity  of  3,000  inches.  This  ditch  has 
cost  about  $500,000,  and  is  the  best  constnicted  and  most  substantial 
one  in  the  State.  They  have  also  constructed  a  dam  across  Big  Can- 
yon Creek  at  Bowman's  Eancli,  65  feet  high  and  215  feet  in  length, 
gi\ing  them  a  reservoir  capable  of  retaining  400,000,000  cubic  feet  of 
water.  In  addition  to  this  immense  supply  of  water,  the  conix>any  own 
several  important  water  rights  in  the  line  of  their  ditch,  which  alibrd  a 
large  amount  of  water  during  the  rainy  season.  They  also  own  the 
Bndycan  reservoir,  formerly  owned  by  an  English  comi)any,  distant  thir- 
teen miles  from  the  line  of  their  present  ditch.  This  is  the  largest  reser- 
voir in  the  State,  and  cost  the  English  company  over  $100,000.  From 
Bloomfield  this  company  have  constructed  another  ditch,  seven  miles  long, 
to  Columbia  Hill,  to  supply  water  to  the  Union  Gr.ivel  Mining  Com- 
pany, a  majority  of  the  stock  of  which  is  owned  by  the  North  Bloomfield 
Gravel  Mining  Comi)any.  The  mining  claims  of  this  company  are  at 
present  fitted  with  pipes,  &c.,  costing  some  $40^000.  Their  network  of 
mining  flumes  is  about  one  and  a  quarter  miles  in  aggregate  length, 
varying  in  width  from  40  to  72  inches.  When  these  claims  are  running 
their  full  capacity,  they  will  use  three  monitors,  each  capable  of  carrying 
1,200  inches  of  water ;  also  what  is  known  as  a  goose-neck,  carrying 
some  600  inches  of  water.  These  pipes  are  used  under  a  head  of  30O 
feet,  and  it  is  estimated  that  the  capacity  of  the  work  is  an  ability  to 
mine  100,000  tons  of  gravel  each  twenty-four  hours.  When  the  works 
are  in  full  operation  they  will  use  about  80,000,000  gallons  of  water '  per 
day.  The  company  is  now  running  1,500  inches  per  duy.  The  vaiious 
flumes  are  so  arranged  that  they  can  clean  up  without  stopping  the 
work  of  mining.  The  main  flumes  are  paved  with  stone,  the  branches 
with  wooden  blocks.  The  grade  of  the  flumes  is,  as  a  general  thing,  6 
inches  to  each  box  of  12  feet,  although  some  of  them  are  upon  a  gimlo 
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of  5  inches.  The  company  have  steadily  prosecnted  their  work  for  the 
past-three  or  foar  years,  and  when  their  snbterranepn  works,  now  being 
carried  on,  are  con^pleted,  no  one  can  donbt  that  great  resnlts  will  be 
obtained  in  the  way  of  dividends.  This  company's  new  ditch  was  fin- 
ished and  washing  commenced  September  15, 1870." 

A  prospecting  shaft  has  been  snnk  to  demonstrate  the  depth  of  the 
gravel  and  the  pitch  of  the  bed-rock,  preparatory  to  a  survey  for  a  gi- 
gantic bed-rock  tunnel.  The  shaft  stmck  bed-rock  at  a  depth  of  2^ 
feet,  (November,  1870,)  and  shows  a  fair  quality  of  blue  gravel,  138  feet 
in  thickness,  and  very  rich,  at  the  bottom. 

Maoris  Flat  and  vicinity.'-Six.  miles  furi:her  up  the  ridge  are  the 
thriving  towns  of  Moore's  Flat  and  Eureka  South,  with  many  smaller 
camps,  in  which  mining  is  actively  carried  on  all  the  year  round,  on 
account  of  the  abundance  of  water,  which  rarely  fiails  in  these  high 
regions.  One  company,  at  Moore's  Flat,  report  $65,000  as  the  product 
of  the  season.  Tlie  mining  above  this  point  is  principally  carried  on 
in  drifts  under  the  lava  crust,  and  the  lead  is  lost  in  the  heart  of  the 
Sierras.  Between  North  Bloomfield  (formerly  known  as  Humbug)  and 
Moore's  Flat,  on  the  north  bank  of  the  South  Yuba,  is  the  mining  camp 
of  Eelief  Hill,  where  six  companies  are  engaged  in  hydraulic  mining. 
From  this  point  can  be  seen  the  exteusive  auriferous  deiK>sit  between 
the  South  Yuba  and  Bear  River,  on  which  are  situated  the  towns  of 
Alpha.  Omega,  and  Washington.  The  whole  northern  slope  of  this  "  di- 
vide "  lias  been  worked  for  years,  and  is  yet  comparatively  undeveloped. 
The  general  topography  of  these  diWdes,  and  the  situation  of  the  de- 
trital  matter,  would  seem  to  indicate  a  general  north  and  south  sweep, 
which  has  been  broken  and  eroded  by  the  modem  streams. 

THE  GRAVEL  MINES  OF  NEVADA  CITY  AND  GRASS  VALLEY. 

These  localities  are  better  known  abroad  for  the  productiveness  of 
their  quartz  mines  rather  than  for  auy  notoriety  acquired  from  their 
placers,  which,  however,  were  of  unparalleled  richness.  At  an  early  day 
attention  was  attracted  to  the  richness  of  the  gravel  deposit  lying  under 
the  ridge  to  the  north  of  Nevada  City.  Tliis  ridge  had  been  broken  away 
in  two  places  to  a  depth  of  one  or  two  hundred  feet,  leaving  a  sugar- 
loaf-shaped  mound  between,  and  at  this  point  drifts,  then  called  "  cayote 
holes,"  were  run  to  develop  the  channel.  Many  of  these  claims  have 
been  abandoned,  and  at  present  the  only  extensive  operations  are  carried 
on  by  Mare^llus  and  Maltman,  under  and  on  the  Sugar-loaf  referred  to. 

This  deposit  of  gravel  was  discovered  in  the  spring  of  1852,  directiy 
north  of  what  was  called  in  early  days  the  old  "  Coyote  Hill,"  the  bed- 
rock in  the  channel  being  some  25  feet  lower  than  that  of  "  Cayote 
Hill.'^  Its  general  course  is  due  north,  running  through  the  main  ridge, 
and  terminating  at  Selby  Flat,  a  distance  of  about  3,160  feet.  Different 
companies  located  ground,  claiming  from  100  to  500  or  700  feet  on  the 
channel,'  and,  with  few  exceptions,  were  largely  rewarded  for  their  ex- 
ertions, some  working  with  windlasses,  whims,  and  steam-engines,  sink- 
ing shafts  or  inclines,  runniug  tunnels  irom  the  shafts,  and  drifting  the 
richest  of  the  bottom  gravel,  using  timbers  usually  4J  feet  in  length, 
and  leaving  in  and  near  the  channel  a  strata  of  gravel  overhead  from 
25  to  30  teet  in  depth,  to  the  lower  strata  of  pipe-clay  which  overlies 
the  grjivel  deposit,  though  gravel  and  sand  in  alternate  layers  are  found 
almost  reaching  the  surface.  The  channel  itself,  or  the  lead,  as  it  is 
called  here,  varies  from  80  to  150  feet  in  \\idth,  but  good  pay  is  found 
the  entire  width  of  the  deposit,  averaging  about  1,000  feet  wide  from 
east  to  west  side. 
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The  present  daims  of  Marcellas  and  Maltman  are  very  extensive, 
they  having  bought  out  nearly  all  their  neighbors.  In  1855  they  com- 
menoed  a  tonnel  for  the  purpose  of  hydraulic  washing,  which  was  com- 
pleted in  1859,  at  a  cost  of  $30,000.  The  grade  of  this  tunnel  being 
used  up,  they  decided  to  run  another  a  distance  of  2,400  feet,  which  is  40 
feet  lower  than  the  former,  and  will  enable  them  to  work  all  their  ground. 
1^  new  tunnel  is  now  two-thirds  completed,  and,  when  finished,  the 
total  cost  will  not  be  fsa:  firom  $35,000. 

The  improved  style  of  working  this  mine  has  demonstrated,  during 
the  past  two  seasous,  that  it  can  biB  worked  for  50  per  cent,  of  the  gross 
yield ;  whereas,  in  former  seasons,  when  worked  by  hydraulic  washing 
on  a  small  scale,  the  profits  were  not  more  than  10  i)er  cent,  of  the  gross 
yield. 

I  am  indebted  to  W.  M.  Maltman,  esq.,  of  Nevada  City,  for  the  fol- 
lowing statement  of  the  yield  of  the  gravel  companies  on  this  ridge.  It 
is  taken  from  the  books  of  the  companies : 

Enonall  4b  Co.,  (disooyered) $120,000 

Johnion  &Co , 30,000 

Henry,  Craddock  &  Co 75,000 

MoantiDiin  Sanuuit  Company 125,000 

Fteific  Company 120,000 

liTo  Oak  Company 500,000 

Tofong  America  Company 100,000 

Bourbon  Company 50,000 

United  States  Company 60,000 

Nebraska  Company 550,000 

Nevada  Company 100,000 

Keystone  Company 90,000 

The  above  claims  were  aU  drifted. 

The  amounts  of  gold  by  bydraolic  washing  on  this  gravel  deposit  are : 

French  Company 840,000 

White  &  Co 30,000 

Stewart  &  Co , 48,000 

O.  M.  Tomlinson 125,000 

liareellns  &;  Maltman 257,000 

As  nearly  as  ever  can  be  ascertained— Total 2,420,000 


Three  miles  northwest  of  Nevada  City  the  Cement  Hill  Tunnel  and 
Flnming  Ck>mpany,  a  San  Francisco  incorporation,  are  fitting  up  for 
active  operations  next  season.  The  grounds  of  this  company  have  been 
noted  for  their  immense  yield.  In  1853-'54  the  snm  of  $240,000  was 
taken  from  an  area  of  ground  embracing  less  than  two  acres  of  surface. 

Within  a  few  miles  of  Nevada  City  there  are  large  tracts  of  gravel 
which* will  pay  by  systematic  and  economical  management,  and  the  next 
two  years  will  witness  the  revival  of  many  enterprises  which  could  not 
be  carried  on  under  the  old  system  of  working  these  deposits. 

Grass  Valley,  situated  in  a  basin  surrounded  by  hiUs  two  or  three 
hundred  feet  in  height,  in  which  are  found  the  quartz  ledges  whi<;h  have 
given  this  locality  a  world-wide  fame^  was  noted  in  early  times  for  its 
rich  placers.  These  diggings  were  the  results  of  two  causes — the  de- 
composition of  the  surface  quartz  and  the  dispersion  of  an  ancient  chan- 
nel which  debouched  on  the  basin  near  the  northern  limits  of  tlie  pres- 
ent town.  This  channel  had  a  general  course  from  northeast  to  south- 
west, and  was  probably  a  tributary  to  the  ancient  water-course  system, 
as  its  dimensions  are  insignilicant  compared  to  those  already jdescribed — 
its  width  from  rim  to  rim  rarely  exceeding  150  feet,  though  it  is  covered  by 
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overlying  gravel,  which  overlaps  its  rims  for  a  considerable  distance  on 
each  side.  The  slide  or  breaka ge  on  the  slopes  of  Alta  Hill  attracted  atten- 
tion at  a  very  early  period,  and  a  tunnel  was  run  in  the  hill,  which  re- 
salted  in  the  development  of  the  rich  ground  of  the  Alta  Company^ 
These  claims  yielded  large  returns  for  a  year,  and  were  then  abandon^ 
The  Hope  Gravel  Company. — In  the  earify  part  of  1866,  the  Hope  Gravd 
Company  was  incorporated  in  San  Francisco,  with  a  capital  stock  of 
$60,000,  divided  into  3,000  shares,  and  6,000  feet  of  ground,  located  on 
Alta  Hill,  was  purchased ;  the  greater  part  of  this,  however,  was  sap- 
posed  to  be  worked  out.  A  systematic  exploration  was  commenced, 
which  continued  without  any  encouraging  discoveries  for  nearly  four 
years,  when  the  present  brilliant  prospects  were  struck.  During  tiliis 
period  forty  assessments  were  levied,  aggregating  $98,250.  Hoisting 
works  were  erected ;  shafts  sunk,  abandoned,  and  commenced  again  in 
more  favorable  locations;  pumps *aud  engines  were  replaced,  until  the 
present  powerful  and  complete  machinery  was  obtained,  when  perse- 
verance and  energy  met  with  its  reward  in  the  striking  oi  a  channel  at 
a  point  where  its  existence  had  for  years  been  unsuspected.  In  sinking 
the  various  shafts  of  the  company,  the  following  strata  were  found: 
Eed  loam,  30  or  40  feet;  volcanic  ashes,  about  100  feet;  gravel,  4  or 6 
feet;  pipeclay,  60  feet;  gravel,  1  to  3  feet;  bed-rock — slate.  The  pres- 
ent working  shaft  of  the  company  was  sunk  to  a  depth  of  240  feet  firom 
the  surface,  where  it  struck  the  rim  of  the  "  South  Channel,'^  which  had 
been  worked  out  by  the  Alta  Company  and  Rock  Tunnel  Company. 
The  main  drift  was  run  north,  through  the  old  workings,  but  prospect- 
ing failed  to  discover  the  continuation  of  the  Alta  Hill  channeL  In 
this  direction  a  sandy  deposit  was  found,  and  exploration  ceased  until 
Mr.  Brower,  the  present  superintendent,  took  charge  of  the  mine.  Act- 
ing on  the  theory  that  the  sand  wa«  a  bar  or  island  of  the  old  river,  he 
ran  through  it  150  feet,  and  was  rewarded  by  striking  the  ^*  North 
Channel,"  a  distance  of  350  feet  from  the  shaft,  which  proved  to  be  vir- 
gin ground.  Drifts  were  run  east  and  west,  on  the  line  of  the  channel, 
which  proved  to  be  from  80  to  90  feet  wide,  carrj-ing  gravel  equal  to  any 
taken  from  the  Alta  Company's  ground.  These  drifts  demonstrated 
that  the  water-flow  of  this  north  channel  was  in  an  opposite  direction 
to  that  of  the  south  channel;  the  inference  is  that  the  old  river  took  an 
abrupt  bend,  forming  a  horseshoe,  and  left  a  point  of  sand  between  the 
old  workings  and  the  present  discovery.  The  shaft  was  sunk  to  a  sufB- 
cient  depth  for  drainage — ^the  water  from  the  mine  flowing  in  a  "  sump'* 
or  well  at  the  bottom  of  the  shaft,  whence  it  is  lifted  to  the  surface  by 
two  10-inch  pumps,  and  carried  to  a  reservoir,  from  which  it  is  conveyed 
to  the  sluice-boxes  for  washing  the  gnivel.  The  loose  gravel  is  run 
through  a  sluice  consisting  of  sixteen  boxes,  of  12  feet  each  in  length, 
with  a  grade  of  8  inches  to  the  box.  It  is  then  allowed  to  slack,  and  is 
run  through  a  second  time,  with  nearly  as  good  results  as  the  first  The 
hard  cemented  gravel  and  the  quartz  boulders,  which  are  numerous  in 
this  claim,  will  require  crushing.  For  this  purpose  an  8-stamp  mill  has 
been  erected  and  attached  to  the  shaft  of  the  pumping-engine.  This 
engine  is  of  40  horse-power,  and  will  be  used  solely  for  the  battery  and 
pumps,  as  the  hoisting  apparatus  is  run  by  an  independent  engine  of 
20  horse-power.  A  contract  has  been  let  for  cleaning  out  the  old  tun- 
nels, which  will  drain  the  mine  to  some  extent,  and  increase  the  availa- 
ble power  of  the  machinery  by  relieving  it  of  the  dutj^  of  lifting  large 
quantities  of  water.  Twenty-five  men  are  on  the  pay-roll,  working  ten- 
hour  shifts  ;^  this  force  can  be  increased  as  the  drifts  on  the  channel  are 
;5arried  for\vard.    Since  the  discovery  of  the  north  channel,  tlie  yield 


CONDITION   OP  MINING   INDUSTRY— CALIFORNIA.  81 

per  week  has  been  from  sixty  to  one  hundred  ounces  of  gold  from  the 
dniceSy  besides  a  large  amonnt  of  gravel  retained  for  crushing. 

The  success  of  the  Hope  Company  has  stimulated  active  operations 
along  the  lino  of  this  deposit,  and  many  promising  locations  have  been 
made  recently,  among  which  may  be  named  the  Altona,  also  a  San 
Francisco  company,  which  is  opening  ground  between  Alta  Hill  and 
Grass  Valley,  adjoining  the  Hope  Company.  To  the  north  and  west 
several  companies,  penetrating  the  deposit  by  tunnels,  are  taking  oat 
pay  gravel.  Webster  &  Co.  are  carrying  on  extensive  operations  in  this 
direction,  and  have  struck  gravel  from  2  feet  to  6  feet  in  thickness 
which  prospects  very  rich.  The  lower  end  of  this  ancient  stream  is 
being  sought  between  the  Grass  Valley  basin  and  Bear  Eiver.  Exten- 
sive exploration  is  also  being  carried  to  the  eastward,  in  the  vicinity 
of  Bough  and  Beady,  and  present  af^pearances  indicate  a  largely  in- 
creased gold  product  from  gravel  mining. 

BETWEEN  GREENHORN  GREEK  AND  BEAR  RIVER. 

The  Great  Blue  Lead  is  the  distinctive  appellation  of  one  of  the 
largest  andient  streams  of  California,  which  is  found  in  the  counties  of 
Sierra,  Nevada,  and  Placer.  The  name  has  been  generally  adopted  on 
account  of  certain  peculiarities  of  the  lower  strata  of  gravel  of  this  chan- 
nel, among  which  the  distinguishing  features  are  the  color  and  hard- 
ness. The  Blue  Lead  has  had  its  greatest  developments  between  Green- 
horn Creek  and  Bear  Biver,  where  are  located  the  towns  of  Hunt's  Hill, 
(esilled  Gouge-eye  in  early  times,)  Bed  Dog,  You  Bet,  and  Little  York. 
The  peculiar  nomenclature  of  these  towns  gives  the  traveler  an  unfavor- 
able impression  of  the  intelligence  of  the  eai'ly  miners.  Such  an  opinion, 
however,  is  erroneous,  for  it  must  be  remembered  that  when  these  places 
acquired  their  present  names  they  were  mere  camps,  without  any  pros- 
pects of  growing  into  towns,  and  the  names  were  given  from  some  acci- 
dental local  event  or  i)eculiarity  to  a  temporary  camp,  which  subse- 
quently acquired  sufficient  importance  to  have  a  post  office  and  express 
office,  which  had  the  effect  of  i)erpetuating  the  name,  to  the  great  dis- 
gust of  the  present  residents. 

The  auriferous  deposit  has  a  general  north  and  south  course  until  it 
reaches  You  Bet,  where  it  turns  to  the  east.  It«  width  is  between  halt 
a  mile  and  a  mile,  and  the  depth  of  the  deposit  varies  from  100  to  300 
feet — ^perhaps  more  at  some  places.  The  range  is  intersected  by  deep 
ravines  and  gulches  emptying  in  Greenhorn  Creek  or  Bear  Biver,  which 
in  some  places  have  been  tilled  with  tailings  to  such  an  extent  as  to  ren- 
der further  hydraulic  operations  impossible  until  they  are  removed. 

Cement  mining. — ^The  principal  interest  of  this  region  is  hydraulic  and 
cement  mining.  The  cement  mining  has  been  carried  on  by  tunnels  run 
to  strike  the  channel,  which  has  been  followed  and  ^^  breasted  out'' 
where  practicable.  The  excessive  hardness  of  the  cement  makes  its  ex- 
traction by  this  means  expensive,  and  the  proceeds  of  a  fortunate  sea- 
son have  often  been  expended  the  next  in  efforts  to  find  the  lead,  which 
is  frequently  lost  in  consequence  of  the  winding  of  the  channel.  The 
channel,  although  carrying  gold  almost  invariably,  is  very  much 
^^  spotted,''  and  the  large  returns  of  some  of  the  companies  have  been 
taken  from  a  very  limited  afea  of  bed-rock. 

In  July,  18G7,  there  were,  between  Quaker  Hill  and  Little  York,  nine- 
teen mills,  with  one  hundred  and  sixty-four  stamps,  erected  at  an  aggre- 
gate cost  of  $100,000,  for  crushing  cement,  of  which  eighty  stamps  were 
then  running  regularly.    (Beport  for  1869,  page  31.)    In  OctA\>et^\^1^^ 
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bat  ocw^  of  ciie«  milLi*  tiiac  of  G«)oiIsrMH^l  ±  4_%x.  at  Hunt's  Hill«  was 
nnmin^  r^igoLaalj^  said  two  or  thrpe  iKh«r«  as  intervaldL  HydniuliG 
operatioc»  an^  aLuo  sospended  at  all  these  p»Eiits»  except  Little  iTork,  on 
aeeoaot  of  the  .scamcv  of  water  tiiL^  :¥eadoa.  whkh  has  been  remarkable 
for  itif  drynetiii.  foot  it  »  probable  chat  next  year  this  branch  of  mining 
win  be  more  extenMreiy  engaged  in.  at  points  witere  ontiet  is  practica- 
bk,  than  f'>r  many  year«  ptkst.  The  owmefH  of  tifee  cement  claims  for- 
merly workefi  by  milLf  are  fittinz  np  hy«iraixlic  apparatus  for  washing 
off  rhe  dirt  flown  to  the  cemented  graveL  and  will  not  resome  cmahing 
ontil  this  top  dirt  U  mn  oi£.  when  th*^y  con  porsoe  this  business  free 
from  the  duadrantages  and  expeD:>e  of  an«iersruand  workings.  The 
hydraulic  dirt  »  rich  eD<>azh  to  pay  well  At  pfessent  rates  of  water,  (10  to 
12^  centTi  per  inch.i  with  tiie  improved  maiehinery  now  in  use,  and  it  is 
an  ab^ilate  certainty  that  the  bottom  will  pay  largely  when  it  can  be 
minefl  and  rruj^eti  withoac  the  expenses  incident  fo  nndergronnd  isipe- 
rations.  Taking  the  aggregate  resalts  *yi  channel-mining,  by  meaos  of 
tnrineU  zud  drifts,  and  crashing  by  stamps^  on  this  range*  we  should  find 
that  it  ban  not  been  a  prodiable  business  considering  the  amount  of 
capital  invested,  although  some  of  the  claims  near  You  Bet  have  at 
seasons  yielded  almost  i^bulous  retomsw 

Hifdrauiic  mimituf. — Ac  Ked  Dog.  operations  are  necessarfly  suspended 
for  want  of  an  outlet.  At  You  Bet.  Williams  &  Cou  Brown  &  Co..  Neece  & 
Westf  and  the  owners  of  the  Hydelanif  ground,  (all  having  mills  on  this 
ground.;  are  preparing  for  hydraulic  operations  in  ISIL  At  Quaker  HID, 
Messrs.  A«  A.  Sargent  and  X.  B.  Jacobs  own  extensive  hydraulic  ground^ 
which  Ls  worked  with  ail  the  improvetl  appliances^  These  gentlemen  have 
suspended  crushing  at  their  mili, « the  Green  Mountain.)  finding  it  un- 
profitable. Chalk  Blu£  on  the  east  side  of  the  range,  has  been  noted 
for  the  l2ir;;e  quantities  of  silicified  wood  found  in  its  washings  at  a 
depth  of  IriO  to  200  feet ;  specimens  of  this  may  be  found  in  all  the  min- 
eral cabinets  of  California,  and  many  of  those  in  the  Eastern  States. 
In  May,  18(i6.  S.  N.  Stranahan  &  Co.  located  an  extensive  claim  on 
Chalk  Mountain  ridge,  commencing  near  You  Bet.  and  following  up  the 
center  of  the  ridge  ten  miles,  having  an  average  width  of  one  mile. 
They  have  expended  abont  ^3.000  on  this  ground — the  greater  part  of 
which  was  disbursed  in  perfecting  the  title.  No  work  h^  been  done  on 
this  claim  for  the  past  year,  but  operations  will  be  resumed  in  the  spring 
of  1871  at  four  different  points.  A  section  of  this  claim,  from  openings 
at  various  localities,  shows  the  following  strata :  Lava,  overlaid  with  a 
few  feet  of  soil,  200  feet ;  volcanic  ashes  and  debris.  200  feet ;  pipe-clay, 
loO  feet;  white  gravel,  200  feet;  blue  gravel,  10  to  50  feet;  bed-rock, 
hard  slate.  The  overlying  lava  appears  only  high  up  on  the  ridge,  and 
does  not  come  down  as  far  as  the  towns  named.  The  country  in  the 
vicinity  of  the  head- waters  of  Greenhorn  and  Deer  Creeks  contains  im- 
mense deposits  of  gravel,  which  have  not  been  systematicaUy  worked 
for  want  of  capital. 

Tlie  towns  on  this  range  have  greatly  changed  in  appearance  since 
1867.  lied  Dog  and  Yon  Bet  have  been  destroyed  by  fire.  The  first- 
named  town  will  not  be  rebuilt,  former  residents  having  removed  to  You 
Bet,  less  than  a  mile  distant.  Little  York,  then  a  decaying  town,  now 
presents  a  lively  and  prosi>erons  appearance,  the  efi'ects  of  the  consoli- 
dation of  most  of  the  ground  in  a  lai'ge  company.* 

*  Since  the  above  was  written  an  extensive  pnrchase  of  CTOQ^d  and  water-ditches, 
ccrmprifiinf;  the  valnable  property  of  Xeeco  &  West,  and  Kdward  Williams,  located 
betwc4;n  Yon  Ikit  and  Bed  Doff,  lias  been  made  by  a  London  mining  company,  and  in- 
earponUcd  auder  the  name  of  the  Birdaeye  Creek  Mimng  Company. 
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Biver  sluicing, — ^The  future  of  the  region  under  consideration  will 
depend  to  a  great  degree  ou  finding  an  outlet  for  its  vast  quantity  of 
bydnuilic  dirt.  This  can  be  obtained  in  some  places  by  bed-rock  tun- 
nels ;  bat  at  other  points  these  are  impracticable,  and  effectual  outlet 
can  only  be  had  by  emptying  the  streams  and  gulches  of  their  vast  ac- 
comalation  of  tailings.  As  an  example  of  the  extent  of  these  accumu- 
lations, we  will  take  Bear  Eiver.  This  stream  has  been  filled  to  a  depth 
of  nearly  80  feet  in  the  center,  and  its  former  banks  so  far  covered 
that  tall  pine  trees,  formerly  far  above  the  stream,  have  been  gradually 
engulfed,  season  after  season,  until  now  only  the  top  branches  appear 
above  the  current.  It  is  believed  that  these  tiiilings  contain  enough 
gold  and  quicksilver  to  pay  a  handsome  profit  for  their  removal,  if  an 
oatlet  could  be  found.  A  few  years  since  a  San  Francisco  company  laid 
a  fiame  in  the  bed  of  Greenhorn  Greek,  commencing  at  a  point  where  a 
natural  fall  existed,  with  the  intention  of  washing  out  the  tailings,  but 
an  nnusal  flood  of  water  broke  up  the  boxes  the  first  season,  and  the 
enterprise  was  not  resumed,  although  pronounced  feasible  and  profitable 
by  all  the  miners  of  this  vicinity.  Mr.  Uren,  of  Dutch  Flat,  a  civil 
engineer  and  surveyor,  has  made  a  reconnaissance  of  the  country  be- 
tween Bear  Eiver  and  the  North  Fork  of  the  American  River,  and 
states  that  a  tunnel  could  be  run  through  the  divide  between  these 
streams  which  would  not  exceed  in  length  one  and  a  half  miles.  As  the 
American  River  runs  through  a  gorge  several  hundred  feet  lower  than 
Bear  River,  this  tunnel  would  empty  Bear  River  and  its  tributaries  and 
oX>en  millions  of  cubic  yards  of  hydraulic  ground  now  without  outlet, 
which  otherwise  can  never  yield  up  its  wealth.  The  quantity  of  tailings 
in  Bear  River  and  its  confluent  gulches  alone,  above  the  mouth  of  the 
supposed  tunnel,  estimating,  on  aiTaverage  width  of  300  feet,  a  depth  of 
75  feet,  and  a  length  of  ten  miles,  would  be  41,000,000  cubic  yards.  We 
know  that  in  early  times  a  large  proportion  of  the  gold  and  quicksilver 
was  lost ;  perhaps  20  per  cent,  would  be  too  low  an  estimate  of  such 
losses.  Of  late  years  the  proportion  of  gold  and  quicksilver  carried  off 
in  the  tailings  has  been  smaller;  the  amount  could  be  approximated  by 
careful  calculations  of  the  results  of  the  cleaning  up  of  the  last  system 
of  andercurrents  and  tail  sluices  of  the  claims  emptying  into  this  river, 
and  by  some  experiments  at  favorable  points.  Let  na  sui)pose,  however, 
that  the  general  average  of  the  tailings  will  roach  2.J  cents  per  cubic 
yard,  we  have  an  aggregate  of  $1,100,000,  to  save  which  we  must  con- 
struct a  tunnel  of  say  8,000  feet,  lay  it  in  flume,  and  place  it  in  condi- 
tion for  running  off  the  tailings.  With  the  present  facilities  for  running 
tunnels,  by  means  of  compresse<l  air,  diamond  diills,  and  giant  powder, 
we  should  not  estimate  the  expense  i)er  lineal  foot  at  over  $10  or  $12—- 
the  rock  t>eing  an  easily  worked  slate — which  would  give  an  aggregate 
of  $100,000.  Allow  $50,000  for  putting  in  flume  and  incidental  expenses, 
and  we  have  a  total  cost  of  $150,000.  Now,  if  50  per  cent,  of  the  gross 
amount  estimated  to  be  in  the  river  can  be  saved,  we  have  a  result  of 
$550,000,  less  the  expense  of  cleaning,  up  and  original  cost  of  tunnel. 
The  contents  of  these  tiiilings  have  been  estimated  by  Mr.  Uren  and 
others  at  much  higher  figui*es  than  above.  After  the  tailings  weix) 
run  off,  the  tunnel  would  be  valuable  property  as  a  tiiil-sluice  outlet  for 
many  square  miles  of  hydraulic  ground.  We  have  made  the  calculation 
out  of  curiosity,  but  think  this  is  one  of  the  profitable  mining  enter- 
prises of  the  future. 

The  Little  York  Mining  and  Water  Company. — ^This  is  the  most  exten- 
sive mining  operation  between  Greenhorn  and  Bear  River.  The  com- 
pany was  formed  two  years  since,  and  has  purchased  a*.)d  con^olvi^iu^ 
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mining  ground  covering  an  area  of  about  240  acres,  one-half  of  which 
is  located  nt  Little  York,  and  the  balabce  at  JLiib'erty  Hill  and  Christmas 
Hill,  a  few  inile^  distant.  In  addition  to  the  ground  thns  acquired,  they 
have  purchased  the  ditches  and  water  right  of  Thomas  Gardner  and  Pat- 
terson and  Maguire,  three  ditches  with  an  aggregate  length  of  forty-five 
miles,  and  having  sufficient  capacity  to  supply  3,000  inches  of  water.  The 
width  of  the  Blue  Lead,  which  underlies  all  the  ground  at  Little  York, 
is  from  300  to  500  feet,  but  the  auriferous  deposit  has  a  surface  width  of 
about  one  mile.  The  average  height  of  the  banks  from  bed-rock  to  sur- 
face is  160  or  180  feet,  of  which  from  20  to  40  feet  is  hard  cement  The 
company  have  t.vo  mills  for  crushing  cement,  but  this  treatment  has 
been  abandoned  on  account  of  the  superior  facilities  enjoyed  here  for 
the  construction  of  a  system  of  dumps,  which  serve  to  effectually  break 
up  and  disintegrate  the  hardest  cement,  these  claims  having  outlet  both 
on  Bear  River  and  Steep  Hollow,  with  at  least  600  feet  of  fall  to  either 
stream.  They  have  nearly  10,000  feet  of  flume,  4  to  6  feet  wide,  and 
nearly  four  miles  of  iron  pipe  for  conveying  water  from  their  ditches  to 
the  ground.  The  company  are  running  but  a  few  hundred  inches,  but 
will  run  2,500  inches  next  season  with  the  newly-invented  hydraulic 
nozzles,  v.l»en  they  expect  to  take  out  from  $12,000  to  $15,000  per  month. 
The  past  season  has  yielded  $7,000  to  $10,000  per  month.  Water  is 
sold  here  at  9  cents  per  inch,  being  cheai^er  than  at  any  other  locality 
in  the  State.  • 

The  Hydraulic  Mines  of  Dutch  Flat  and  Gold  Run. — ^The  districts  of 
Dutch  Flat  and  Gold  Run,  both  centers  of  rich  hydraulic  districts,  are 
situated  on  the  ridge  dividing  the  waters  of  Bear  Eiver  and  the  North 
Fork  of  the  American  River,  and  are  both  on  the  line  of  the  Central 
Pacific  Railroad,  which  follows  this^idge  to  the  main  Sierras.  The 
hydraulic  diggings  here  are  very  extensive,  and  have  been  profitable  to 
an  unusual  degree.  The  channel,  which  presents  all  the  characteristics 
of  the  Blue  Lead,  is  evidently  the  same  ancient  water-course  developed 
at  You  Bet,  which,  turaing  to  the  east  at  Little  York,  passes  under  this 
ridge,  through  Dutch  Flat  and  Gold  Run  districts,  and  debouches  on 
the  North  Fork  of  the  American  River  at  Indiana  Hill. 

Dutch  Flat  distnct,  comprising  an  area  of  mining  ground  of  about 
640  acres,  is  situated  at  the  confluence  of  two  ancient  channels — the 
Blue  Lead,  and  a  channel  which  comes  dowli  the  divide  between  Bear 
River  and  the  North  Fork  of  the  American,  from  east  to  west.  Placer 
mining  was  commenced  at  Dutch  Flat  in  1849,  and  hydraulic  operations 
on  a  large  scale  in  1856  and  1857.  The  main  lead  has  a  width  of  2,000 
feet,  and  an  average  depth  of  240  feet.  Bed-rock  has  been  reached  at 
only  one  point — the  shaft  of  James  Teaff — and  has  nowhere  been  stripped. 
The  bottom  is  known  to  be  very  rich,  but  is  excessively  hard,  and  can- 
not be  profitably  worked  without  a  bed-rock  tunnel.  Two  small  mills  of 
eight  stamps  each  were  erected  in  1868  and  inclines  sunk  on  the  rim-rock. 
Rich  gravel  was  struck,  but  the  expense  of  pumping  and  hoisting  ou 
such  a  small  scale  caused  the  abandonment  of  the  enterprise.  Hydrau- 
lic mining  has  been  carried  on  here  only  on  a  small  scale  for  two  or  three 
years  past,  the  surface  having  been  washed  off  to  a  depth  of  100  feet  or 
more,  below  which  the  gravel  was  found  so  hard  as  to  require  the  use  of 
large  blasts.  The  present  outlet  will  admit  of  another  bench  being 
washed  off  on  most  of  the  claims,  which  will  pay  well  with  the  use  of 
large  streams  of  water  through  the  improved  nozzles. 

Most  of  the  ground  at  Dutch  Flat  is  owned  by  individuals  or  com- 

^  Tlua  claim  Jbas  passed  under  the  control  of  a  company  of  English  capitalisto. 
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panies  in  tracts  varying  from  twenty  to  fifty  acres.  The  most  extensive 
mining  property  in  tbe  State,  owned  by  one  individual^  is  that  of  James 
Teafil  Besides  his  large  area  of  gronnd,  he  owns  a  tail-slnice  over  one 
mile  in  length,  six  feet  in  width,  and  two  in  depth,  one-half  of  which  is 
in  tnnneL  This  tail-sluice  cost  955,000,  and  has  been  exceedingly  profit- 
able during  seasons  of  active  mining  operations.  Three  large  ditches 
famish  water  for  the  Dutch  Flat  and  Oold  Run  districts,  the  principal 
ditch  being  that  of  the  South  Yuba  Oompany.  These  ditches  have  an' 
aggregate  capacity  of  7,000  inches.    Water  is  sold  at  12^  cents  per  inch. 

Oold  Bun  district. — ^Thia  district  commences  at  the  line  of  the  Cen- 
tral Pacific  Railroad  and  runs  southerly  two  miles  to  Indiana  Hill,  below 
which  the  North  Fork  of  the  American  River  has  broken  through  the 
alluvial  deposit.  The  area  of  the  hydraulic  ground  embraces  1,000  to 
1^200  acres,  and  is  owned  and  worked  by  about  forty  companies.  The 
anriferons  deposit  here  is  of  great  depth,  and  the  dirt  much  softer  than 
at  Dutch  Flat ;  the  consequence  is  that  an  immense  amount  of  dirt  is 
mn  off  every  season,  and  the  natural  outlet  of  the  upper  part  of  the 
district  is  fast  choking  up  with  tailings.  Operations  must' soon  be  sus- 
pended here  unless  a  bed-rock  tunnel  is  run.  Surveys  have  been  made 
for  such  a  tunnel,  which  will  be  4,000  feet  in  length,  and  when  completed 
will  insure  the  continuance  of  hydraulic  mining  for  many  years.  A 
prospecting  shaft  sunk  to  bed-rock  about  the  center  of  the  district,  and 
the  ox>erations  of  the  cement  mill  at  its  lower  end,  have  satisfactorily 
demonstrated  the  great  extent  and  richness  of  the  blue  cement  on  the 
bottom.  No  blasting  is  required  here,  as  the  dirt  and  gravel  can  be  run 
o£f  down  to  the  blue  cement  with  heavy  streams  of  water. 

Hydraulic  operations  on  a  large  scale  were  not  commenced  here  until 
1862.  From  that  period  to  1865  the  gold  dust  was  taken  to  Dutch  Flat 
and  other  places  for  sale.  I  am  indebted  to  Mr.  Frank  Moore,  of 
Moore  &  Miner,  bankers  at  Gold  Run,  for  the  following  statement  of  the 
amounts  of  gold  dust  bought  by  them  from  1865  to  1870 : 

1865 $139,877  02 

1866 .  237,908  62 

18(57 309,812  6& 

1868 259,188  05 

1869 189,918  73 

1870, (up  to  October  Ist) 183,384  86 

1, 320, 089  93 
Daring  this  period  there  was  prodnced  from  claims,  in  which  M.  &  M. 
hikd  an  interest,  not  included  in  the  above  statement 62, 814  60 

1,382,904  53 
Add  fifty  x>er  cent,  for  gold  dnst  prodnced  in  the  district  and  sold  else- 
where   1 691,452  26 

Total 2,074,356  79 


It  will  thus  be  seen  that  in  six  years  this  small  district  has  produced 
over  two  millions  of  dollars.  These  large  returns  ai*e  to  be  attributed 
to  the  quantity  of  ground  run  off,  by  reason  of  the  soft  character  of 
the  dirt^  rather  than  to  its  richness. 

The  most  extensive  claims  in  the  district  are  those  of  Brogan  &  Co., 
at  Indiana  Hill,  a  brief  description  of  which  will  convey  an  idea  of  the 
character  of  mining  operations  here.  This  company  have  a  large  area 
of  ground,  exposing  a  face  of  hydraulic  dirt  240  feet  in  height,  all  of 
which,  except  some  thin  layers  of  pipe-clay  and  sand,  is  pay-dirt,  with 
no  indication  of  the  proximity  of  the  lower  strata  of  blue  cement.    The 
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bank  exhibits  alternate  layers  of  hydraulic  dirt,  gravel,  sand,  and  pipe- 
clay, "with  an  occasional  layer  of  lignite,  a  few  inches  in  thickness,  \Thich 
is  found  at  a  depth  of  from  200  to  240  feet.    They  run  1,000  inches  of 
\rater  per  twenty-four  hours,  through  t^o  Hoskin  nozzles,  4^  inches 
diameter  each,  under  a  pressure  of  290  feet.    The  Hoskin  nozzle  is  a 
Tocal  invention,  and  does  not  materially  differ  in  its  operations  from 
those  already  described.    Formerly  500  inches  were  run,  in  four  streams 
of  2^  inchesin  diameter  each,  requiring  a  man  to  each  stream.    Through 
these  streams  water  could  be  effectively  thrown  more  than  100  feet; 
but  the  improved  nozzles  will  do  execution  at  200  feet^  dispense  with 
the  lalx)r  of  two  men,  insure  safety  of  human  life  in  case  of  the  banks 
suddenly  caving — which  may  be  always  anticipated  here  fn)m  the  height 
ol*  the  bank  and  the  softness  of  the  dirt — and  will  run  off  100  per  cent 
more  dirt  than  the  same  amount  of  water  run  through  2^  inch  nozzles. 
This  immense  body  of  water  is  conducted  from  the  ditch  to  the  dis- 
tributor in  iron  pipes  500  feet  in  length,  having  a  diameter  of  27  inches 
at  the  discharge-box.    The  pressure  is  so  great  that  the  strongest  dis- 
tributors, made  of  cast  iron  ^  inch  thick,  are  required,  and  these  some- 
times burst.    Messrs.  Brogan  &  Co.  will  open  this  ground  next  season 
through  their  new  sluice-tunnel,  1,200  feet  in  length.    This  tunnel,  which 
is  40  feet  above  bed-rock  at  its  starting  i)oint,  and  probably  100  at  its 
terminus — the  ground  getting  deeper  as  it  runs  back  in  the  hill — will  be 
continued  700  feet  farther  until  it  reaches  the  back  line  of  their  ground. 
Indiana  Hill  Cement  Mining  Company. — ^The  only  cement  mining  car- 
ried on  here  is  by  the  Indiana  Hill  and  Mining  Company  at  the  lower 
end  of  the  district.    This  company  commenced  operations  several  years 
since  at  a  point  where  the  ancient  channel  bed-rock  is  broken  off'  and 
denuded  by  the  deep  gorge  through  which  runs  the  North  Fork  of  the 
Americau  River.    This  company  have  ground  1,600  feet  in  length  by 
about  400  feet  in  width.    The  width  of  the  channel  at  this  point  is 
undefined,  and  extends  for  several  hundred  feet  on  either  side  of  this 
company's  ground ;  or  perhaps  there  is  a  confluence  of  tw^o  channels 
here.    The  claim  is  worked  through  a  tunnel  200  feet  in  length,  20  feet 
in  width,  and  10  feet  in  height,  from  which  drifts  have  been  run  and 
extensive  breastings  made.    Although  10  feet  in  height  of  pay  has  been 
taken  out,  there  is  milling  cement  left  overhead.    The  tunnel  is  run  on 
the  bed-rock,  and  drains  the  ground  as  it  progresses.    The  car-loads  ol 
cement  are  run  out  on  a  tramway  a  distance  of  GOO  feet  from  the  mouth  ol 
the  tunnel  to  the  mill  of  the  company.    This  is  an  eight-stamp  mill,  run 
by  a  **  hurdy-gurdy''  wheel  8  feet  in  diameter,  using  75  inches  of  water 
under  a  pressure  of  75  feet,  and  has  a  crushing  capacity  of  thirty  to 
thirty-six  tons  per  day,  according  to  the  hardness  of  the  cement.    The 
cost  of  the  milling  and  mining  will  probably  not  exceed  $1  50  per  ton. 
The  claim  is  worked  very  skillfully  and  economically.    The  occurrence 
of  large  boulders  and  tlie  hardness  of  the  cement  renders  expensive 
timbering  unneoessary.    Very  little  water  has  been  met  with,  and  that 
runs  off*  by  the  tunnel.    The  ofiicers  decline  at  present  giving  a  state- 
ment of  their  receipts  and  expenses.    Twenty  men  are  employed,  and 
rumor  says  the  company  is  clearing  $100  per  day  over  expenses. 

It  is  estimated  thar$20,000,000  in  gold  have  been  taken  out  from  the 
vicinfty  of  Forest  Hill  alone,  and  that.an  abundance  of  water  would  re- 
vive the  placer-mining  interest  in  that  and  adjacent  districts,  and  render 
claims  profitable  that  are  now  worthless.  The  principal  mining  towns 
are  Iowa  Hill,  Damascus,  Todd's  Valley,  Michigan  Bluff,  and  Forest 
Hill.  Michigan  Bluff  is  on  the  Middle  Fork  of  the  American,  and  pos- 
sesses a  large  body  of  hydraulic  ground,  with  an  average  depth  of  over 
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200  feet.  The  principal  interest  of  Forest  Hill  is  in  cement  mining. 
The  cement  is  mined  by  tannels,  and  drifts  run  under  the  lava  ci*uat, 
and  crashed  by  mills.  This  branch  of  mining  has  not  been  actively 
prosecQted  for  the  past  year,  for  want  of  capital,  although  there  is  much 
nnworked  ground.  Four  mills  are  idle ;  one  working  regularly,  and 
one  at  intervals ;  and  six  or  eight  hydraulic  claims  worked  on  a  small 
scale.  The  product  of  Forest  Hill  district  for  1870  will  slightly  exceed 
$200,000.  At  Bath,  near  Forest  Hill,  there  is  a  claim  which  is  an  ex- 
ception to  the  general  rule  of  the  "  pay''  dirt  lying  nearest  the  bed-rock. 
In  this  claim  the  pay -lead  is  many  feet  above  the  bed-rock — in  some 
places  150  feet — and  is  confined  in  a  very  thin  sti^eak  from  six  to  six- 
teen inches  in  thickness,  very  hard,  and  of  a  rusty  appearance.  This 
leacf  runs  almost  on  a  level  into  the  hill  for  several  thousand  fe<*t,  and 
has  been  worked  with  regular  and  profitable  results  for  three  thousand 
feet. 

Dr.  Henry  De  Groot,  of  the  San  Francisco  Commercial  Herald,  who 
visited  this  region  in  the  fall  of  1870,  speaks  of  its  resources  as  follows: 
**  There  are  many  claims  still  unopened,  aftbrding  opportunities  for  the 
profitable  investment  of  millions  of  dollars  on  this  divide;  and  yet  the 
whole  is  an  industrial  waste,  notwithstanding  the  San  Francisco  capital- 
ist can,  any  day,  after  having  taken  his  breakfast,  ride  with  the  utmost 
comfort  and  at  small  cost  into  the  very  heart  of  this  district,  in  time  to 
take  his  supper.  In  making  this  brief  and  pleasant  journey  he  will  pass 
over  such  treasures  of  gold  lying  just  a  little  beneath  his  feet,  as  he 
would  never  see  ui)on  the  bank  counters  or  in  the  capacious  vaults  of 
the  Mint.  It  fills  one  with  amazement,  after  examining  a  stretch  of 
country  like  that  extending  from  Todd's  Valley  to  Last  Chance,  that  it 
should  be  so  neglected,  with  the  evidence  of  its  opulence  almost  in  sight 
Ten  thousand  men  could  find  remunerative  employment  here  for  years, 
without  exhausting  these  deposits,  which  could  be  so  easily  reached, 
and  could  hardly  fail  to  prove  immensely  i>ro<itable." 

BetKcen  the  North  and  Middle  If'orku  of  the  Ainerican, — The  country 
between  the  North  and  Middle  Forks  of  the  American  River  is  an 
elevated  mountainous  region,  no  part  of  which  is  less  than  3,500 
feet  above  the  level  of  the  sea.  The  whole  country  is  cut  up  by 
ravines  and  tremendous  canons  of  great  depth  and  grandeur,  and  pre- 
^nts  features  of  natural  scenery  rarely  equaled,  even  in  California. 
This  scenery  has  been  graphically  described  by  Bayard  Taylor  in  "At 
Home  and  Abroad."  This  region  contains  i)robably  one  hundred  square 
miles  of  mining  ground,  the  greater  part  of  which  is  covered  by  lava 
and  volcanic  matter,  and  is  opened  and  mined  through  tunnels.  Mining 
operations  ha\^e  not  been  extensively  carried  on.  since  18GG,  when  the 
ibllowing  amounts  of  gold  dust  were  shipped  through  the  express  offices 
of  the  principal  towns.  The  figures  are  from  the  books  of  AV.  Van  Vec- 
tor, assessor  for  that. year: 

Forest  HHl $367,000  00 

Todd's  Vaney 148,482  00 

Michigan  Bluff 400,000  00 

Iowa  Hill • 163,033  92 

Total i 1,070,115  92 


Add  to  this  twenty  per  cent,  for  dust  carried  off  to  other  localities, 
and  we  have  a  product  of  $1,414,939  10. 

The  country  between  these  rivers  is  but  scantily  supplied  with  water, 
most  of  the  districts  being  limited  to  a  sui)ply  of  1,000  inches,  and  even 
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this  cannot  be  depended  npon  for  more  than  a  few  months  in  the  y^ar. 
Should  Colonel  Yon  Schmidt's  magnificent  enterprise  of  tapping  Lake 
Tahoe,  and  bringing  its  waters  through  this  region  to  the  foot-hills,  and 
thence  to  San  Francisco,  be  completed,  we  may  look  for  a  renewal  of 
mining  operations  here  which  will  revive  the  flush  times  of  '49--50. 

The  object  of  the  Lake  Tahoe  Water  Compsiny  is  to  supply  with 
water  a  large  portion  of  the  central  part  of  the  State,  comprising  the 
best  miner^  and  agricultural  lands  of  California,  besides  supplying 
some  of  the  principal  towns.  An  act  of  Congress  has  granted  all  the 
pri\ileges  required  for  right  of  way,  and  the  company,  under  the  man- 
agement of  Colonel  A.  W.  Von  Schmidt,  as  chief  engineer,  is  now  pro- 
ceeding energetically  with  the  work.  Lake  Tahoe  is  situated  among 
the  summits  of  the  Sierra  Nevadas,  in  the  easterly  part  of  Placer 
County,  at  an  elevation  of  6,000  feet  above  sea  level,  and  has  an  almost 
unlimited  depth — souAdings  having  been  made  with  a  1,500-foot  line 
without  touching  bottom.  Its  greatest  length  is  twenty-eight  miles, 
and  the  area  of  the  lake  is  estimated  at  two  hundred  and  M:^'  square 
miles.  One  foot  in  depth  of  this  surface  would  give  a  daily  supply  for 
the  year  of  13,748,262  gallons.  If  required,  the  lake  can  be  raised  six 
feet  by  a  small  dam  at  its  outlet,  and  can  be  drawn  six  feet  below  its 
present  surface — which  would  give  12  feet  of  water  from  the  entire  sur- 
face of  the  lake,  or  104,899,024  gallons  per  day.  But  should  the  com- 
pany take  all  the  water  that  discharges  itself  from  the  outlet  now  run- 
ning down  the  Truckee  River,  and  supplying  the  lumlxSr  region  ot 
Truckee  and  the  mills  at  Reno,  Nevada,  there  still  would  be  more  water 
in  the  river  below  than  can  possibly  be  used,  for  the  reason  that  so 
many  large  streams  enter  below  the  point  of  the  dam.  The  dam  has 
already  been  constructed  at  the  outlet  of  Tahoe  into  the  Truckee — ^for  a 
distance  of  four  miles.  In  the  spring  the  tunnel  will  be  commenced, 
running  through  the  Sierras  in  a  westerly  direction  for  a  distance  of 
three  miles.  At  this  point  the  water  will  be  turned  into  the  North  Fork 
of  the  American  Eiver,  and  will  follow  the  bed  of  the  river  for  a  distance 
of  twenty-five  miles.  The  water  will  be  diverted  from  the  river  on  the 
Auburn  side,  and  carried  to  that  town  by  a  canal.  From  Auburn  it  is 
proposed  to  bring  the  water  to  San  Francisco,  Sacramento,  Vallejo, 
Oakland  and  other  localities. 

Iowa  Hill  and  vicinity. — ^The  town  of  Iowa  Hill  is  on  the  summit  of 
the  mountain  range  which  forms  the  east  bank  of  the  North  Fork  of  the 
American  Eiver.  The  interest  here  is  hydraulic  washing  and  cement 
mining.  The  hydraulic  mining  can  only  be  carried  on  for  a  brief  season 
in  each  year,  as  the  four  ditches  which  supply  the  place,  none  of  which 
are  over  six  miles  in  length,  will  not  furnish,  in  the  aggregate,  over  1,000 
inches  of  water  in  the  best  season — less  than  is  nm  in  one  set  of  claims 
at  Gold  Run  on  the  opposite  side  of  the  river.  Two  large  cement  Dpdlls 
are  running — the  Columbia,  twenty  stamps,  (steam,)  at  Monona  Flat, 
and  the  Morning  Star,  twenty  stamps,  (steam,)  near  Wisconsin  HOL 
The  latter  claim  has  5,000  feet  on  what  appears  to  bo  a  blue  lead  chan- 
nel, and  has  been  a  profitable  enterprise  for  many  years — the  owners, 
however,  are  somewhat  reticent  as  to  their  operations,  and  we  can  fur- 
nish no  statistics.  Many  other  milling  enterprises  have  been  abandoned, 
as  it  is  believed  most  of  the  ground  can  be  more  profitably  worked  by  the 
hydraulic  process  when  water  in  suflScient  quantities  shall  be  brought  in. 

The  gold  product  for  the  past  three  years,  based  on  purchases  and 
shipments  by  J.  W.  Chinn,  agent  of  Wells,  Fargo  &  Co.,  has  bc«n  as 
follows : 
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1868 $185,000 

1»9 1(52,000 

1870,  (jQoe  to  October — ^a  very  dry  season) 69,5r>0 

Bskneeof  year  1870— estimated 10,000 

426, 550 
iddSO  per  cent,  for  dnst  sold  eUewhere 85,310 

Total '.      511,880 


We  have  a  total  prodact  here,  allowing  for  overestimates,  of  at  least 
1500,000,  and  comparing  these  returns  with  the  limited  quantity  of  dirt 
washed  off,  on  account  of  the  scarcity  of  water,  I  am  inclined  to  the 
belief  that  the  ground  here  pays  a  very  high  rate  per  cubic  yard — prob- 
ably over  20  cents.  The  miners  here  look  with  anxiety  to  the  comple- 
tion of  the  Lake  Tahoe  Water  Company's  works,  which  will  give  them 
a  steady  and  unfailing  supply  of  water — the  amount  of  ground  here 
being  almost  unlimited  in  extent. 

As  the  ancient  river  bed  known  as  the  Blue  Lead  is  abruptly  broken 
off  by  the  deep  caiion  of  the  North  Fork,  at  Indiana  Hill,  opposite  Mo- 
nona Flat,  and  distant  not  more  than  two  miles  in  an  air  line,  we  might 
expect  to  find  its  continuation  on  this  side  of  the  river.  Such  is  not  the 
case,  however;  and  if  it  exists,  it  has  not  been  sufficiently  developed  to 
prove  its  identity.  Extensive  hydraulic  operations  at  Iowa  Hill  and 
Wisconsin  HUl  seem  to  favor  the  theory^  of  a  wide  expanse  of  water 
with  rapid  currents,  depositing  beds  of  gravel  in  basins  and  depressions 
of  the  bed  rock,  ratner  than  to  an  ancient  channel  system  so  plainly  in- 
dicated on  the  west  side  of  the  river.  It  is,  however,  highly  probable 
that  the  Blue  Lead  channel  of  Indiana  Hill  will  be  found,  as  we  learn 
that  experienced  miners'  are  prospecting  for  it  higher  up  the  river. 

TLe  Oreat  Caiion  of  the  North  Fork. — This  caiion  is  ten  or  twelve  miles 
long,  with  a  depth  of  from  1,800  feet  to  2,200  feet,  rarely  exceeding 
2,000  feet  in  width,  from  summit  to  summit  of  its  inclosing  mountain 
walls.  The  mountain  sides,  rising  abruptly,  and  the  river  winding  in 
serpentine  folds,  gives  the  observer  with  every  turn  a  fresh  view,  which 
seems  to  excel  in  wildncss  and  sublimity  that  which  he  has  been  gazing 
on  in  awe  and  astonishment.  Bayard  Taylor  thus  describes  the  view  of 
this  canon  at  its  westerly  extremity,  as  presented  from  the  Iliinoistown 
and  Iowa  HUl  trail :  '^  As  we  approached  the  North  Fork  of  the  Ameri- 
can, a  far  grander  cliiism  than  any  we  had  yet  encountered  yawned  be- 
fore us;  the  earth  fell  sheer  away  to  an  unknown  depth  (for  the  bottom 
was  invisible,)  while  a  mighty  mountain  wall,  blue  with  tue  heated  haze 
of  noonday,  rose  beyond,  leaning  against  the  sky.  Far  to  the  east  a 
vision  of  still  deei)er  gorges,  overhung  by  Alpine  peaks,  glimmered 
through  the  motionless  air." 

River  mining  is  still  prosecuted  on  the  banks  and  bars  of  this  stream, 
principally  by  Chinese,  of  whom  there  are  several  camps  in  the  great 
canon,  between  Jehovah  Gap  and  Gape  Horn.  The  breakage  of  the 
great  ancient  river,  whose  bed  was  nearly  2,000  feet  above  the  present 
^ater  level  of  the  American  Iliver,  has  scattered  its  contents  throughout 
this  caiion,  where  they  have  lodged  against  projecting  points  of  the 
banks  and  become  in  the  course  of  time  as  hardly  compacted  and  ce- 
mented as  in  its  original  bed.  Inclines  and  drifts  are  run  in  these  gravel 
banks,  and  operations  conducted  until  the  rising  of  the  river  in  winter 
drives  out  the  miners.  At  Green  Valley,  a  few  miles  above  the  caiion, 
nuggets  of  washed  gold  of  great  size — some  as  large  as  pigeon-eggs— 
have  been  found  in  abundance  in  a  shaly  blue  clay,  which  is  described 
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OS  presenting  tbe  appearance  of  having  been  the  former  bed  of  the 
American  River — running  parallel  to  it  and  not  more  than  50  feet  above 
its  present  bed.  These  ^'  strikes"  are  of  almost  annual  occarreuce  in 
this  locality. 

SEEBBA  COUNTY. 

The  limited  time  at  my  disposal  and  the  lateness  of  the  season  did 
not  admit  of  a  visit  to  this  county.  For  all  the  information  embodied 
in  the  following  letter,  I  am  indebted  to  J^Ir.  E.  Spaulding,  for  many 
years  county  surveyor  of  that  county,  who,  in  the  prosecution  of  his 
ofiQeial  duties,  has  gained  an  extensive  knowledge  of  the  mining  resources 
of  Sierni  county : 

^^  Deep  placer  mining  in  this  county  is  principally  confined  to  the  Bine 
Lead,  w  hich  extends  through  the  county  parallel  to  the  main  range  of  the 
Sierra,  «nd  at  right  angles  to  the  present  streams.  This  body  of  blue  gravel 
is  usually  covered  several  hundred  feet  deep  with  volcanic  debris,  and  is 
about  half  a  mile  wide  andfifty  feet  deep.  The  portion  that  pays  for  work- 
ing is  usually  about  three  or  four  hundred  teet  wide,  and  from  one  to  three 
feet  deep,  lying  on  and  near  the  bedrock.  Very  little  of  this  deposit 
has  been  worked  by  hydraulic  process ;  the  principal  method  has  beea 
to  work  through  tunnels,  shafts,  and  inclines.  When  raised  to  the  sor 
face,  the  gold  is  easily  washed  out  of  the  gravel  through  sluice-boxes. 
A  few  miners  are  receiving  small  returns  for  working  portions  of  the 
deposit  that  were  once  considered  worthless,  and  for  working  over  again 
portions  that  paid  very  large  returns  tor  working  before.  There  is  about 
two  miles  of  the  deposit  between  Forest  City  aud  Eock  Creek  that  has 
not  been  worked,  owing  to  a  want  of  drainage  at  the  Bock  Creek  end 
and  at  the  Forest  City  end,  which  is  owned  in  ijmall  tracts,  too  small  to 
justily  the  individual  companies  in  opening  it.  At  present  the  North 
Fork  Mining  Company,  an  incorporated  company,  whose  place  of  busi- 
ness is  at  Forest  City,  own  over  a  mile  of  m|ning  ground,  and  have  a 
tunnel  in  i)rogre8S  that  will  strike  the  deposit  at  about  3,000  feet  from 
the  phu;e  of  beginning.  This  is  one  of  the  most  promising  mines  in 
Sierra  County.  The  llock  Creek  end  of  the  deposit  is  owned  by  the 
Adellia  Company — not  working.  At  Fir  Cap  there  are  two  companies 
receiving  good  returns  for  their  work.  At  Morristown  and  Cold  Canon 
the  deposit  is  worked  out.  At  the  towns  of  Howland  Flat,  Gibsonville, 
and  Whiskey,  the  deposit  is  wider,  and  pays  less  than  at  points  where  it 
is  narrow.  The  width  of  the  deposit  and  the  regular  yield  gives  a  per- 
manence to  the  work  being  done  at  these  towns,  and  at  present  rates  of 
progress  it  will  probably  take  ten  years  to  work  out  the  deposit.  North 
of  the  North  Yuba  River,  and  parallel  to  the  Blue  Lead,  and  about  three 
miles  below  or  west  of  it,  are  located  the  towns  of  Eureka,  St.  Louis, 
and  Port  Wine.  The  deposits  at  these  towns  have  been  worked  by 
hydraulic  process,  and  with  the  exception  of  about  one  claim  at  each 
town,  that  will  yield  good  returns  for  two  or  three  years  to  come,  the 
ground  is  worked  out.  There  is  a  deposit  lying  between  Middle  and 
North  Yuba  Rivers,  and  parallel  to  the  Blue  Lead,  and  about  eight 
miles  above  or  east  of  it,  marked  by  mining  camps,  among  which  ate 
the  towns  of  American  Hill  and  Nebraska;  this  deposit  may  be  consid- 
ered exhausted.  The  towns  of  Pike  City,  Indian  Hill,  Brandy  City, 
and  Scales  district,  and  intervening  camps,  mark  the  course  of  a  deposit 
that  extends  through  the  county  parallel  to  the  Blue  Lead,  and  about 
twelve  miles  below  or  west  of  it.  This  deposit  has  been  principally 
worked  by  hydniulic  process.'^ 
I  am  under  obligations  to  Mr.  L.  E.  Crane,  superintendent  of  the 
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Allegliany  City  Gold  Mining  Company,  Alleghany  City,  Sierra  County, 
lor  the  ibUowing : 

Smith's  Flat,  the  development  and  subsequent  exhaustion  of  which  as 
a  placer  deposit  led  naturally  to  hydraulic  mining  first,  and  next  to  the 
coDceptiou  and  prosecution  of' the  idea  of  following  the  gravel  into  the 
mountain  by  means  of  tunnels,  lies  to  the  south  of  Downie\ulle,  Sierra 
Goonty,  about  eight  mile4». 

The  place  was  named  in  honor  of  the  discoverer  of  the  diggings,  who, 
following  a  ravine  up  the  mountain  side  from  Klanaka  Creek,  and  tak- 
iDf^  a  fortune  out  as  he  went,  reached  a  bench  formation  situated  half- 
way from  ci'eek  to  summit,  and  opened  on  the  southerly  edge  of  one  of 
the  richest  placer  deposits  ever  worked  in  California.  This  was  in 
185(^'51;  and  a  prosperous  mining  camp  attested  the  value  of  the 
ground  during  the  period  of  it^  working.  No  vestige  of  the  camp  re- 
Dudns,  but  the  town  of  Alleghany — with  its  outlying  suburb,  Cumber- 
land— ^has  since  grown  into  and  maintained  its  existence  in  the  close 
vicinity.  • 

The  first  tunnel  which  entered  the  mountain  was  commenced  early  in 
1853,  and  was  named  the  *>  Packard,"  from  Dr.  Packard,  one  of  its  pro- 
jectors and  ownera ;  it  btill  retains  its  name,  and  is  yet  used  to  work 
tlirough,  the  gravel  paying  fair  wages  to  work  again,  and  an  occasional 
bit  of  undisturbed  ground  being  discovered  and  worked  very  profitably. 

The  Packard  tunnel  paid  from  the  start.  No  assessment,  beyond  the 
light  contributions  necessary  to  a  commencement,  were  called  for,  and 
tto  owners  received  large  individual  fortunes  from  dividends.  This 
was  owing  to  the  fact  that  no  ^^  rim  rock"  was  encountered,  but  the  tun- 
Bel  was  in  the  gravel  of  the  famous  Blue  Lead  from  the  time  of  erecting 
the  first  sot  of  timbers.  Whether  the  absence  of  rim  rock  may  be  ac- 
cepted as  conclusive  evidence  that  the  Blue  Lend  debouched  from  the 
mountain  at«this  point,  winding  southerly  through  Chip's  Flat,  Minne- 
sota, Moore's  Flat,  etc.,  is  by  no  means  certain,  but  no  other  probable 
outlet  for  it  has  been  noticed. 

Following  the  Packard,  and  stimulated  by  prospects  that  were  almost 
certainties,  came  the  "  Alleghany,"  "  Pacific,"  "  Knickerbocker,"  "  Bay 
State,"  "  New  York,"  "  Red  Star,"  '*  Excelsior,"  ''  Masonic,"  "  Jenny 
Lind,"  " Hooking  Bull,"  "Buckeye,"  "  Blue  Tunnel,"  "Clipper,"  and 
other  companies — the  famous  "Live  Yankee"  penetrating  the  same 
mountain,  but  from  the  westerly  instead  of  easterly  side.  The  histories 
of  these  companies  were  uniformly  the  same ;  the  tunnels  penetrated 
the  rim  rock,  the  gravel  on  the  front  of  the  lead  was  worked  at  great 
profit,  and  when  the  main  Blue  Lead  was  reached,  it  was  necessary  to 
sink  an  incline  and  eftect  drainage  by  means  of  pumping.  This  method 
of  working  was  expensive,  diflScult,  and  necessarily  far  from  thorough 
or  exhaustive ;  yet  the  yield  of  gold  was  enormous,  and  the  mines  were 
considered  very  valuable  by  their  owners. 

Firom  the  claims  of  the  "  Fremont,"  "  Knickerbocker,"  and  "  Masonic," 
were  taken  respectively  the  sums  of  $40,000,  $00,000,  and  $00,000  in 
the  space  of  a  month,  and  it  was  not  difficult  for  any  of  the  claims  to 
procure  credit  lor  almost  unlimited  supplies  and  money.  That  every 
owner  connected  with  either  of  the  tunnels  was  not  greatly  enriched, 
was  owing  more  to  the  fact  that  they  all  became  entangled  in  expen- 
sive litigation  regarding  boundaries,  and  that  much  of  what  might  have 
been  profit  went  to  pay  lawyers  and  witnesses,  than  to  any  other  cause. 
It  is  one  of  the  unwritten  jokes  of  the  vicinity  that,  on  the  occasion  of 
one  of  these  trials  of  title  at  Downieville,  an  honest  miner  gave  testi- 
iQony  descriptive  of  the  situation  and  course  of  the  Blue  Lead.    He 
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traced  it  as  far  north  as  that  town,  and  when  the  attorney  asked  him, 
"  Where  does  it  go  from  here  f  he  replied,  '*  I  think  it  comes  right  into 
the  court-house  here  and  dont  go  no  further  P 

Not  one  of  these  companies  has  worked  out  the  ground  reached  hj 
their  tunnels.  Various  causes  combined  to  induce  cessations  of  work ; 
mining  excitements  in  distant  localities  attracted  owners  away ;  tunnels 
became  first  dilapidated,  then  ruined,  and  in  1858-'59  the  end  of  exdt* 
ing  rush  and  competition  had  been  reached,  and  many  of  the  claima 
were  lying  untouched.  In  several  of  them,  however,  work  was  still 
done  by  men  who  had  succeeded  to  proprietorship,  and  it  was  proved 
that  even  ground  which  had  once  been  worked  would  pay  in  these  dajs 
of  cheaper  supplies  and  lower  wages.  In  October,  1870,  the  owners  of 
the  "  New  York^  claim  discovered  a  very  rich  deposit  of  gravel,  whidi 
had  been  passed  under  by  the  original  tunnel  when  on  its  course  to  the 
channel.  The  weekly  yield  from  this  deposit  where  it  was  first  opened 
was  104  ounces  ($1,846)  from  the  gravel  got  out  by  ^^four  men  at  the 
pick."  Its  extent  is  not  yet  fully  determined,  but  enotigh  has  been  proe- 
pected  to  denote  that  there  is  a  very  large  body  of  it.  In  1868  several 
of  the  claims,  with  portions  of  others,  were  purchased,  and  are  noir 
being  developed  and  worked  by  an  incorporated  company  known  as  the 
^^Alleghany  Consolidated  Gold  Mining  Company."  A  tunnel  wa«  pro- 
jected that  should  be  low  enough  to  afford  sure  drainage  for  aU  tlie 
ground  it  was  designed  to  work,  and,  indeed,  low  enough  to  drain  the 
jSine  Lead  at  any  point  in  the  mountain.  It  was  commenced  near  the 
starting-i)oint  of  the  Blue  Tunnel,  the  course  of  which  it  followed  for 
900  feet,  at  which  point  it  deviated  to  the  east  sufficiently  to  leave  20 
feet  between  them.  In  December,  1870,  this  tunnel  was  near  2,000  feet 
into  the  mountain,  and  was  close  in  the  vicinity  of  a  large  body  of  on- 
worked  gravel  of  the  Blue  Lead.  It  is  a  key  to  the  entire  monntain, 
and  there  are  strong  probabilities  that  it  will  soon  develof>  into  a  rich 
paying  claim. 
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CHAPTER    II. 

HEVADA. 

d^HE  GOMSTOOK  MINES. 

iggregate  yield  of  the  mines  on  .the  Comstock  lode  was 'con- 
ly  greater  for  the  year  1870  than  for  1869,  closely  approximating, 
the  production  of  ISGS ;  and,  during  the  latter  part  of  the  year, 
onnt  disbursed  in  dividends  was  notably  large.  This  is  partly 
tlie  fact  that  a  few  companies  extracted  large  quantities  of  ores, 
ts  ui)on  which  were  kept  low  by  the  large  scale  of  operations, 
he  Chollar-Potosi  produced  the  enormous  sum  of  $2,627,938, 
h  $658,000  was  paid  out  in  dividends,  and  the  Hale  and  Norcross, 
Ing  $1,708,281,  paid  out  $512,000  in  dividends.  The  advantages 
Virginia  and  Tfruckee  Eailroad  have  been  very  evident  in  the 
ling  of  freights  and  timber.  The  explorations  of  the  Bullion, 
il,  and  Ophir  have  been  barren  of  results  up  to  the  end  of  the 
»n  the  other  hand,  the  deep  workings  of  the  Gould  and  Curry, 
Jacket,  and  Crown  Point,  have  furnished  much  reason  for 
igement  as  to  the  future.  Of  especial  significance  is  the  discovery 
atter  mine,  at  the  close  of  the  year,  and  at  the  deepest  level,  £ 
.  ever  reached  upon  the  Comstock  lode,  of  a  new,  large,  and 
ie  body  of  ore,  which  is  apparently  disconnected  with  any  other 
0  worked.  The  San  Francisco  Weekly  Stock  Circular  quotes 
letter  dated  January  15,  concerning  this  discovery,  as  follows: 

inzo  in  the  soft  ledge  at  cross-cut  No.  1,  on  the  1^00  level,  is  down  on  the  line 
cline,  following  the  west  clay,  44  feet.  The  face  of  it  is  in  clear  bright-looking 
bowing  spots  ncre  and  there.  The  entire  face  on  the  raise  of  the  east  body, 
98-cot  No.  1, 1,100  level,  is  in  ore  that  will  mill  $50  per  ton.  The  character 
e  is  black  sulphurets  and  chlorides  mixed  throuch  it.    The  incline  raise  is 

high,  and  it  is  safe  to  calculate  that  the  ore  extends  two  feet  beyond,  making 
ody  six  feet  in  width.    The  mine  has  never  been  prospected  in  this  section 

1,100  level  up  to  the  300,  and  while  this  ore  body  may  and  doubtless  will  vary 
nd  quality,  there  is  no  doubt  but  that  it  will  prove  an  extensive  body  of  ore. 
rovenient  in  the  quality  and  extent  of  the  raise  occurred  at  a  point  30  feet  up 
:k  floor. 

im  that  subsequent  developments  still  further  enhanced  the 
ince  and  extent  of  this  discovery,  and  I  regard  it  as  a  striking 
(tration  of  the  continuance  of  ore-bearing  character  on  this  vein 
h.  Especial  significance  is  attached  to  the  fact  that  the  level  in 
this  body  has  been  struck  is  but  three  or  four  hundred  feet 
that  of  the  proposed  Sutro  tunnel — the  1,100  feet  level  of  the 
Point  being  1,563  feet  below  the  croppings  of  the  Gould  & 
(According  to  the  Virginia  Enterprise,  the  Sutro  tunnel  level 
coincide  with  the  1,300  foot  level  of  the  Crown  Point ;  but  this 
)ably  erroneous,  since  Mr.  Carlyle's  survey  makes  the  tunnel 
Bt  the  Savage  claim  1,922  feet  below  the  floor  of  the  Savage 
or  about  1,900  feet  below  the  croppings  of  the  Gould  &  Curry. 
e  in  drifting  6,900  feet,  from  Savage  through  Crown  Point,  would 
more  than  6  feet.)  Since  much  doubt  has  been  thrown  upon 
terprise  of  Mr.  Sutro,  on  account  of  the  alleged  barrenness  of 
mstock  in  depth,  it  is  fortunate  that  this  development  has 
id  in  time  to  encourage  the  prosecution  of,  the  much-needed 
tnneL 
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Tbi»  tunnel  u  now  in  process  of  oonstroction.  and  has  been  carried  in 
aliout  1^000  feet,  tbroagii  varioos  ahematious  of  rock,  and  several  veins, 
none  of  whicb,  f»o  ixir  as  I  am  aware^  have  been  prospected.  A  good 
dual  of  water  has  been  met  with,  whidi  may  be  considered,  so  far  as  it 
goes,  a  favorable  indication  of  the  existence  of  fissnre-veins  in  the  neigh- 
borbrxxL,  tboa^b,  at  the  iuconsiderable  depth  tbos  far  attained,  the  sig- 
nificance of  its  occarrence  is  not  important.  My  opinion  as  to  the  ne- 
cessity and  value  of  this  tnnnel  remains  nnehanged,  except  so  far  as  it 
lias  Ijcen  strengthened  by  recent  developments  njion  the  Comstock.  Asa 
mi^ans  of  exploring  that  vein  to  a  depth  heretofore  nnattained  in  metal- 
miuiug,  it  will  be  indispensable.  Some  of  the  shafts  in  the  Comstock 
are  now  approaching  the  level  of  the  tnnnel-snrvey ;  bnt  the  expense 
and  difficulty  of  going  deeper  will  be  well  nigh  insarmonntable,  without 
an  adit  as  a  new  basis  of  operations.  The  effect  of  a  tnnnel,  adeqmite 
for  drainage,  trausi>ortation,  and  ventUation,  is  to  create  a  new,  artifi- 
cial surface,  with  the  added  advantage  of  a  hydraulic  power,  measnnad 
by  the  quantity  of  water  and  the  height  of  its  fall  above  the  tunnel  level 
A  few  moutlis  ago,  suggestions  of  this  nature  were  met  with  the  reply 
that  the  Comstock  shafts  were  not  finding  ore  in  depth,  and  that  nobody 
was  likely  to  desire  to  go  much  deeper  in  barren  ground.  In  successive 
rcfKirts  I  have  uniformly  regarded  this  barren  ground  as  a  zone,  beyond 
which  ore  bodies  would  again  be  found ;  and  this  opiniou  is  now  so  far 
confirmed  that  I  presume  no  one  will  now  discourage  further  explora- 
tions in  depth,  up  to  the  limits  of  mechanical  practiciibility. 

Ah  it  is  understood  that  Congress  will  order  an  examination  of  this 
subject  by  a  commission  of  military  and  mining  engineers,  the  further 
discussiou  of  it  upon  the  present  occasion  is  unnecessary.  The  report 
of  that  commission  would  be  rendered,  probably,  in  the  "winter  of  1871. 
Meanwhile,  I  trust  that  the  tunnel  may  bo  pushed  forward.  This  is 
one  of  the  few  localities  in  the  country  where  such  a  work  is  really  re- 
quired. 

The  prospects  of  the  Comstock  mines  are  certainly  better  than  they 
were  a  year  ago.  Prices  in  all  departments  have  never  been  so  reason- 
able as  now ;  and  the  general  economy  of  management  has  never  been 
better.  The  re8er\'es  in  the  Chollar,  Hale  &  Norcross,  Savage,  and 
Yellow  Jacket  are  understood  to  be  still  large,  and  those  of  the  two 
former  are  in  their  lower  chambers.  The  Washoe  stocks  have  shown, 
in  a  general  advance  in  price,  the  effect  of  this  encouraged  aspect  of 
alfairs. 

Among  the  casualties  of  the  year  were  two,  which  claim  particular 
flttention,  as  indicating  special  sources  of  danger  in  the  mines  upon  this 
lode.  Th(^  first  was  a  cave  between  the  800  and  900  foot  levels  of  the 
Yellow  Jacket  mine,  caused  by  a  flake  of  ore  and  vein  matter  falling 
from  the  hanging  wall.  Three  sets  of  timbers  in  length,  two  in  height, 
and  two  in  ]\*idth,  were  crushed,  and  four  miners  were  buriefl  under  the 
mass.  The  following  extract  from  a  local  pai)er  vividly  describe^  the 
vain  attempt  to  rescue  the  only  victim  who  was  not  immediately  killed: 

Am  Hoon  uh  the  cavo  occurred  in  tho  Yellow  Jacket  mine,  Beveral  hrave  men  from  the 
floorH  below  liurricd  up  tho  ladders  to  the  rescue,  knowing;  full  well  that  sonic  of  their 
roinrath'H  must  bo  thcit),  and  in  need  of  immediate  help.  The  danger  was  great,  for  the 
thnbem  wen^  still  cracking  and  pieces  of  ore  falling;  yet  they  ventured  close  to  the 
ruins,  and  the  light  of  their  candles  revealed  one  man  jammed  among  tho  debris,  and 
still  alive.  This  man  was  Hanson.  They  could  get  near  enough  to  touch  him,  and  be 
was  able  to  freely  convei-se  with  them.  A  heavy  timber  across  his  hips  and  others 
about  his  legs  held  him  fast.  Only  ono  or  two  men  could  work  in  tho  imrrow  space 
at  a  tini(%  and  very  cautiously,  by  reason  of  danger  from  tho  still  moving  mass.  They 
workiHl  with  saw  ancf  axe,  and  for  over  two  hours  tho  poor  fellow  talked  with  them  as 
ihoy  u'urkiHl.    Ho  called  for  water,  which  they  gave  him  three  or  four  times.    He  was 
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IB  great  i>ain,  bnt  cool  and  sensible  to  the  last.  One  of  his  comrades  bade  him  keep  np 
^ood  spirits,  and  they  woold  have  him  out  shortly.  "Ah,  boys/'  said  ho,  ^*^ood  spirits 
IS  jetting  played  out.''  Then,  at  times,  in  his  agony,  ho  would  beg  them  to  end  his 
mfferings  by  splitting  his  head  with  the  axe.  At  last,  his  voice  could  bo  heard  uo 
koger,  and  on  examination  he  was  found  to  be  dead. 

The  system  of  timbering  employed  on  the  Comstock  lode  is  very  ex- 
pensive ;  and  it  is  hardly  practicable  to  renew  the  timbers,  so  large  is 
the  amount  of  material  required.    The  extent  of  the  open  spaces  left  by 
Btoping,  the  very  steep  dip  of  the  lode,  and  especially  of  the  ore-bodies 
in  it  which  are  removed,  and  the  impracticability  in  most  cases  of  filling 
np  with  "  deads,''  or  leaving  sufficient  pillars  for  support,  necessitates  a 
vast  complex  of  heavy  morticed  timbering.    At  the  same  time,  the  care- 
lessness of  early  workings  has  left  large  quantities  of  low-grade  ore  in 
the  upper  levels,  so  that  the  companies  for  several  years  have  extracted 
ore  flrom  old  workings.    This  unfortunate  combination  of  circumstances 
makes  it  necessary  to  keep  open  portions  of  the  mines  which  might 
otherwise  be  abandoned.    Tlie  groat  exx)ense  of  mining  in  this  district 
is  due,  next  to  the  cost  of  prospecting  for  ore-bodies,  to  the  necessity  of 
extensive  timbering;  and  the  same  cause  has  led  to  several  accidents, 
the  principal  of  wliich  was  the  disastrous  fire  in  the  Keutuck  and  Crown 
Point,  mentioned  in  a  former  report. 

Another  accident,  occurring  at  the  Hale  and  Norcross  mine  on  the 
24th  of  August,  was  more  directly  the  result,  in  my  opinion,  of  repre 
hensible  cai*elessuess.    The  Gold  Hill  News  describes  it  iis  follows : 

Thomas  Stanton  and  David  Ryan,  together  -with  John  Cochran  and  Matt.  Sullivan, 
wer©  encaged  in  sinking  the  shaft  deeper.  An  empty  car  was  being  lowered  on  the 
cage;  when  near  the  ton  of  the  shaft  the  heavy  bolt  connecting  the  brake-lover  with 
tho  IHction-band  aronnd  the  brake-wheel  broke  square  oil'.  The  consequence  was  that 
cage  and  car,  weighiuf^  nearly  a  ton,  immediately  descended  with  frightful  velocity  to 
the  bottom  of  the  shalt,  which  is  1,200  feet  deeji,  the  heavy  wire  ciible  following  it 
just  as  fast  as  tho  swiftly  revolving  reel  would  allow.  Indeed,  the  eugineers  ran  out 
of  tho  way,  expecting  every  instant  to  see  the  reel  and  brake-wheel  fly  into  fragments. 
They  say  a  perfect  stream  of  sparks  flew  from  tluj  friction- wheel  and  brake-strap 
nearly  to  the  ceiling.  Fortunately,  however,  the  Hying  end  of  the  cabh',  a.s  it  left  the 
reel  and  dashed  down  the  shaft,  did  ver>'  little  damage.  The  cage  and  car,  in  their 
descent,  passed  through  two  strong  platfonris  of  heavy  timbers  a  foot  thick;  one  of 
them  about  45  feet  from  the  bottom,  and  the  other  only  10  or  12  feet  above  the  heads  of 
tho  men,  passing  through  both  as  though  shot  from  a  cannon.  Stanton  and  Ryan  were 
standing  erect,  or  nearly  so ;  therefore  they  were  both  cnished  down  to  instant  death, 
the  Ixxlies  of  both  being  considerably  mutilated  and  broken.  Cochran  was  bent  over, 
working,  and  was  knocked  prostrate,  with  his  legs  under  the  cage,  but  tho  other 
unfortunates  receiving  the  full  force  of  the  falling  weight  saved  him,  and  ho  escaped 
with  comparatively  light  iiyuricH.  We  were  present  at  noon  to-day  while  Drs.  Webber 
and  Hall  were  making  a  surgical  examination  of  him  at  his  cabin.  TIk^v  found  the 
head  of  the  right  thigh  bone  fractured  at  the  hip  joint.  A  pick,  or  something  of  tho 
sort,  had  also  evidently  been  driven  several  inches  into  tho  lleshy  part  of  tho  thigh  at 
the  nnder  side,  bnt  this  wound  was  not  considered  serious.  Sullivan,  the  fimrth  man, 
was  working  beneath  another  compartment  of  the  shaft,  a  few  feet  distant;  therefore 
was  lucky  enough  to  escape  entirely  unhurt.  The  cable  fell,  coiled  ainon^  the  debris 
of  the  broken  platforms,  upon  the  car  and  cage  ;  therefore  it  was  quite  a.]ol>  to  extri- 
cate the  dead  bodies.  The  bolt  broken  was  not  defective.  It  was  two  inches  in  diame- 
ter and  showed  no  flaw,  but  simply  a  square  break  of  good  solid  iron.  Tlii^  accident 
of  coarso  developes  tho  now  evident  fact  that  a  two-inch  iron  bolt  was  not  strong 
enough,  yet  no  one  could  hardly  be  blamed  for  mismanagement ;  it  was  n  purely  acci- 
doutal  circumstance,  and  one  of  those  unforeseen  calamities  continually  occurring  in 
oor  mines.  Two  strong  brakes  instead  of  one  might  be  used,  and  thus  the  recurrence 
of  a  aimilar  accident  prevented  in  the  future.  Engineering  invention  certainly  can 
oontrivo  some  sort  of  safeguard  to  apply  in  such  emergencies.  The  cage  was  of  tho 
safety  pattern,  but  owing  to  the  tension  kept  ui)on  the  cable  the  safety  clutches  wero 
not  ireo  to  act,  as  they  would  have  infallibly  and  efiV:ctua}lv  done  in  case  of  the  cablo 
breaking.  We  append  this  last  remark  by  reason  of  having ^n^ard  several  persons  stato 
thia  was  not  a  safety  cage.  It  was,  and  a  very  good  one  at  that — so  strong  that  it  was 
bnt  little  injured  by  its  fall. 

It  seems  to  me  that  no  ^^  engineeriDg  invention  ^  is  required  to  prevent 
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such  a  catastrophe.  This  case  is  but  one  of  many  wamiDgs  which 
Coinsto<;k  mines  have  famished  against  the  practice  of  lowering  ca 
by  the  brakes  instead  of  unwinding  with  the  engine.  I  remember  t 
for  several  years  it  was  the  rule  in  the  Gonld  &  Carry  mine  to  lo 
with  the  engine ;  and  daring  that  time  not  a  single  accident  occiirre< 
the  shaft.  Lowering  by  the  braises  is  letting  the  cage,  with  the  conti 
ally  increasing  weight  of  cable,  fall  down  the  shi^  regalating 
descent  merely  by  the  brakes  npon  the  friction-wheel,  which  are  c 
trolled  by  a  long  lever,  reaching  to  the  station  of  the  engineer.  [ 
inequality  of  the  pressure  of  a  man's  hand  upon  such  a  brake-geai 
is  made  very  unpleasantly,  evident  to  a  person  descending  in  the  c 
by  a  surging  alternation  of  velocity,  as  the  momentum  of  the  fall  is  i 
allowed  to  accumulate  and  now  suddenly  checked.  In  lowering  ca 
which  do  not  carry  human  passengers,  less  care  is  exercised  in  regu 
ing  the  velocity,  and  the  resulting  strains  upon  every  part  of  the  ci 
and  machinery  are  of  the  most  dangerous  character.  It  is  true  th^ 
simple  device  might  be  employed  to  stop  the  revolution  of  the  bol 
when  the  brakes  fail  to  act ;  but  it  would  be  far  better  to  avoid  dj 
ping  the  cages  in  this  way,  and,  by  lowering  steadily  with  the  eng 
to  secure  a  uniform  instead  of  an  alternately  accelerated  and  retar 
rate  of  descent 

STATISTICS  OF  THE  MINES. 

The  following  statistics  are  offered  in  continuation  of  those  preser 
in  former  reports : 

Beport  of  the  Belcher  for  the  year  ending  February  1, 1871. 

The  receipts  for  the  past  year  were  $278,541,  including  $204,253  t 
bullion  and  $72,095  from  assessments.  The  expenses  were  $277,< 
the  leading  items  being  $123,214  for  crushing  ores  and  $85,388  for  lal 
leaving  $624  cash  on  hand.  During  the  year  the  amount  of  ore  cms 
wafi  11,353  tons,  yielding  an  average  of  $17  99,  at  a  cost  of  $10  85 
ton. 

Report  of  the  Gould  &  Curry  for  the  year  ending  November  30,  187< 

RECEIPTS. 

From  23,499  tons  oro  worked  at  cnstom  mill (661 

Premium,  Bale  of  slimes,  etc € 

Sale  of268  tons  of  ore 1 

Assessment  No.  7,  $15  per  share 73 

Assessment  No.  8,  $12^  per  share 6C 

Sundry  mill  material  sold 11 

Returned  freights  Virginia  and  Truckee  Railroad G 

Miscellaneous 1 

Total 81S 

DISBUnSEMEMTB. 

Cash  indebtedness  November  30, 1869 |2S 

DlTidends  to  stockholders 46 

Labor  at  mine S2£ 

Timber  and  lumber f 5£ 

Wood 3J 

Iron,  hardware,  charcoal 1( 

Macninory  andfoundery  work € 

Candles 4 

Sundries  on  account  of  mine 14 

WJl  account 4 
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Batadiig  ;2S»194  cons  ore^  eofltom  mill $302,063 

TaxeB , ,.  6,637 

L    Exelimnge -. 2,434 

Gfloeral  ezpeii868 22,211 

Inkwest 2,665 

llftinBllnneonaiteina ^ 8,8te 

Total 792,240 

Gnh  on  hand  NoYembet  30, 1870 26,852 

Total 819,092 


The  assets  of  the  company  aggregate  $203,614,  against  which  there 
are  liabilities  amounting  to  only  $2,629.  The  saperintendent  reports 
21^306  tons  of  ore  taken  from  the  mine  during  the  year,  averaging 
tm  16  per  ton. 

The  president's  report  gives  the  following  comparisons  of  the  opera- 
tions of  the  mine  for  the  past  three  years : 


Tear. 

Ore. 

Yield. 

Mining. 

Milling. 

1870 

24,305 
15,879 
12,153 

128  16 
26  30 
18  14 

Cost 

$6  82 

7  29 

3  73 

COBt 

$12  65 

1809 

13  08 

1868 

12  62 

Beport  of  the  Hale  &  Norcrossfor  the  year  ending  March  1, 1870. 


BECEIFTS. 

Cash  on  hand  February  28, 1869 $137  74 

Bullion 1,321,018  77 

On  account  asseeament  No.  34 18,840  00 

Preminm  on  bnUion 9,434  86 

Sundries 6,631  57 


Total 1,356,062  94 


DISBURSEMENTS. 

ABBeeement  No.  34  rescinded $20,800  00 

Minehibor 267,084  50 

ICne  material 114,499  57 

Ore  reduction 567,808  20 

Salary 10,630  05 

rirginia  and  Trnckee  Railroad 25,000  00 

niiddend  account 192,000  00 

Bnndiy  accounts 39,847  55 

Cash  on  hand  February  28, 1870 118,392  47 

Total 1,356,062  94 


Caahossets 240,182  45 

Property  assets 214,646  85 

Total '. 454,829  30 

Liabilities 32,000  00 


of  assets  over  liabilities 422,829  30 


H.  Ex.  10- 
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Comparative  ttaiemefU  of  eMt  of  mining  and  milUngj  iogeO^er  wUh  yUHi 

ortj/or  1868  and  1860. 

Id6a  186 

Cost  of  wood  per  ooid ««••  $14  40  $13  < 

Co0t  of  timber  per  M. 28  40  IW  5 

CottofmilllDgoreperton 13  11  12  ^ 

Yield  of  ore  per  ton 23  90  27  ] 

Fidd  labor  per  ton  of  oire  extracted 9  O^A  ^^ 

Report  of  the  YeUow  Jadcetfor  the  year  ending  July  1, 1870. 

Product  of  mine,  $1,779,229 ;  receipts  firom  assessments,  8o28,0< 
total  receipts,  $2,307,227.  Indebtedness  Joly  1, 1869,  $305,605 ;  expei 
tore  during  the  year,  $1,722,725 ;  balance  on  hand  J«ly  1, 1870,  $278,8 
as  follows:  on  deposit,  $119,609;  dne  on  railroad  account,  $129,0 
supplies  on  hand  and  paid  for,  $30,332 ;  total,  $278,897;  and  to  balai 
debit  side,  add  up  $2,307,227. 

The  following  is  the  detailed  statement: 

« 

Tlie  receipts  for  the  year  have  been  as  follows : 

Bollion  product Si,  702, 

Ore  sold * 10, 

Morgan  miU ^ 65, 

Aa8e8smentNo.l2,levied  July  19 240, 

Assessment  No.  13,  levied  Noyember26 « •....  120, 

Assessment  No.  14,  levied  March  16 «...  166, 

Advertidng  balance 

Total 2,307, 

The  disbursements  amounted  to  $2,028,331.    The  principal  items  are  the  followi 

Indebtedness  as  per  last  report $305, 

Labor  at  the  mine 340, 

Mine  supplies • 51, 

Improyeraents  in  hoisting  works 14, 

Legal  expenses 3, 

BeTcnue  stamps,  adyertising,  etc 5, 

Candles  and  oils.. 12, 

Wood. - 58, 

Timber 85, 

Crushing  ores— outside  mills 769, 

Crushing  ores— company's  mills 272, 

Assay,  mscount  on  oars,  and  Federal  tax 30, 

Interest 30, 

Salary  of  officers 16, 

Worlong  tailings — company's  mills 10, 

Misoelhmeous 20, 

Total 2,028, 

•  . 

The  assets  of  the  company  aggregate  $285,102,  as  foUo  ws : 

Cash  in  Bank  of  California $119, 

Mine  supplies 16, 

MiU  supplies 15, 

Due  on  assessments  Nos.  ltol4 1, 

Due  on  $160,000  advanced  to  V.  &  T.  R.  Co 129, 

Sundiy  open  accounts ....  2, 

Total  assets 285, 

Liabilities 6, 

Assets  above  liabilities 278, 
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)  above  figures  represent  the^condition  of  the  company  at  the  close 
)  fiscal  year  ending  June  30, 1870.  No  dividends  were  disbursed, 
ipparent  profit  for  the  year  was  $584,502,  of  which  $305,606  was 
to  liquidate  an  indebtedness  at  the  beginning  of  the  year,  while 
emainder  represented  the  surplus  assets  at  the  close,  of  which 
SOO  was  in  cash. 

Bq^ari  of  the  Kentuckfor  the  year  ending  November  1, 1870. 

O  tons  of  ore,  yielding  1371,198,  or  an  average  of  $20  50  per  ton,  were  produced. 

BBCEIFTS. 

tinUion 1371,196  M 

ment  No.3 10,000  00 

sr contract  paid  last  year 11,250  00 

items 485  88 

Total :}92,934  12 

m  hand  November  1, 1869 79,880  54 

472, 814  66 

DISBUBSEMXNTS. 

jnda  to  stockholders |70,000  00 

ing  ores 220,970  48 

102,127  50 

r 21,179  97 

ngore 8,594  70 

lOdles,  and  other  supplies 7,115  57 

md  office  expenses... 12,2:%  53 

liU  expenses 5, 968  98 

ti  railroad  to  Kentnck  dump 5,135  79 

ng 4,026  23 

laueonsitems 9,312  11 

Total 436,669  86 

m  hand  November  1, 1870 6,144,80 

472, 814  66 

Report  of  the  Imperial  Empire  for  the  year  ending  May  31, 1870. 

RECEIPTS. 

m  hand  May  31, 1869 $7,680  16 

D 176,689  53 

ments 141,740  63 

iiU  and  Rock  Point  mills 3,674  10 

rty  sales 15,000  00 

«yable 22,000  00 

led  Empire*8haft 2,406  89 

iee 10,451  67 

Total 379,642  98 

DISBURSEMENTS. 

liUmiU $98,989  23 

Point  miU 3,295  58 

line ---- 96, 756  03 

s  mine 1 5, 1^8  55 

ialEmpire  shaft 83,945  63 

iaandTmckee  Railroad  Company 27,000  00 

Irifta 11,352  00 
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General  oxpeDse - $13,074  0! 

Expenses  in  San  Francisco 8,470  8 

Legal  expenses •••  6,035  01 

Bifls  receivable 15,000  01 

Snndries : 9,765  5! 

Casli  on  hand  Biay  31, 1870 181  « 

379,642  iR 


The  cost  of  reducing  12,020  tons  of  ore,  (including  hauling,)  amounted 
to  $7  96  per  ton,  with  supplies  on  hand.  The  cost  of  extracting  11,92S 
tons  of  ore  from  the  old  shaft  amounted  to  $7  20  per  ton,  including 
shaft  repairs,  sinking,  etc.  Since  the  company  went  into  operation,  tiM 
expenses  for  milling  and  mining  puri)oses,  including  new  machineif 
and  improvements,  aggregate  $4,113,290,  and  the  dividends  paid  stock- 
holders foot  up  $1,<>67,5(K).  In  the  same  time  the  receipts  from  ores 
and  sundries  sold  for  account  of  mines  and  mills  were  $5,303,517.  and 
from  assessments  $291,740.  At  the  date  of  'this  report  the  total  indebted- 
ness  of  this  company  was  $22,000,  against  which  $18,259  37  was  doe 
on  assessment  No.  7,  and  $15,000  on  bills  receivable. 


V 


Bepart  of  the  Chollar-Potosi  for  the  year  ending  May  31, 1870. 

RECEIPTS. 

Cash  o|i  hand  as  per  last  statement $168,991  35 

Bullion  account 1,479,128  59 

Oresold 3,53097 

Insaranco  upon  property  destroyed 37,000  W 

■Virginia  and  Tmckee  Railroad ;.  1,219  17 

Snndries 804  44 

Daemon  open  accounts..: 693  00 


1,691,967  64 


EXPENDITURES. 


Dividend  account $430,443  00 

Labor 234,605  35 

Working  ore 760,174  00 

Timber  and  lumber 55,308  35 

Firewood 9,230  71 

Taxes 1 6,661  74 

New  shaft 16,19198 

Freight 7,249  40 

Assaying 3,106  93 

Material 8,21182 

Hardware 6,983  66 

Candles 5,842  00 

Legal  expenses 4,369  97 

M^ater  account 2,356  75 

General  expenses. a....  7,642  88 

Superintendent  Requa 3,269  03 

Sundry  accounts 11,314  U 

Cash  on  hand 128, 352  9( 

1,691,267  64 


The  following  has  been  the  yield  of  the  mine  for  the  year :  Blue 
Wing  section,  26,044  tons ;  New  Tunnel,  12,000 ;  Grass  Valley,  6,212 ; 
B^hidere,  8,000 ;  Cooffing,  4,380 ;  Total  56fi36  tons.  Amount  reduced^ 
59,354  tons ;  average  yield  i>er  ton,  $24  S6 ;  cost  of  milling  per  toa 
$12  81 ;  cost  of  labor  and  materials,  $3  99 ;  total  cost  per  ton  extracted 
jDclmling  rebuilding  and  repairs  at  new  shaft,  $5  52 ;  total  expensefi 
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toii|  $18  33 ;  showing  a  net  yield  of  |»'53w  The  following  table 
riiowa  the  nomber  of  tons  of  ore  worked  an'd  .VuUion  yield  for  each 
Bonth  of  the  fiscal  year  ending  May  31, 1870 :    '\  * 

lone ^BfS^^^^tKMSnfl 

Joly a|*!^6,L  . 

Aagast  ...  ^.;' A^l  14? 

Sepiember '  .  Svilfci        116; 

October , ^A^.-^BBiJC^* 

Borember .•    3,57J*^ 

SMeoiber 8,«01»* 

Jmoty  .,, -4,485   7? 

MakSl :...    4,313'^  ^^tSml 

iBv- "4,64r.r 

Totals ^ 59,354         l,47o.4«V 


••• 


Bqfort  of  ihe  Sierra  Nevada  for  the  year  ending  January  1,  1871.    *  / 


RECEIPTS. 


Bunion $220,267  05 

Other  flonrcee 9,939  77 


230,226  82 


DISBURSEMENTS. 


Lidebtedness  per  last  statement $16,077  05 

Diyidends 37,500  00 

Mm  aecoont 47,132  10 

Mine  acoonnt 45,847  91 

Wood  account 32,099  04 

Cedar  Hill  Float  Eock  title 11,662  95 

Crushing;  ontside  miUs 4,700  00 

IncidCTtals 14,646  86 

Cash  on  hand 20,560  91 

230, 226  82 


The  above  exhibit  is  the  most  favorable  ever  made  by  this  company, 
and  its  fatore  prospects  are  as  flattering  as  have  been  the  results  for 
the  past  year.  Prudent  management  has  at  last  been  able  to  make  this 
mine  profitable. 

Effort  of  the  Oold  Hill  Quartz  Mining  and  Milling  Company  for  the  year 

ending  January  1, 1871. 

The  receipt^  for  the  year  amounted  to  $87,192,  of  which  $17,287  was 
from  bullion  produced ;  $27,206  from  the  operations  of  the  mill ;  and 
$15,000  from  two  assessments,  levied  in  May  and  September.  The  dis- 
borsements  embraced  $42,210  for  milling,  $6,8G8  for  mining,  $0,083  for 
improvements,  and  $5,GG1  for  general  expenses.  The  assets  consist  of 
book  accounts  to  the  amount  of  $12,930,  against  which  there  are  liabili- 
ties amounting  to  $9,560,  showing  a  surplus  of  $3,370. 

Report  of  the  Overman  for  the  year  ending  July  1, 1870. 

RECEirtS. 

B^lanoe on  hand  July,  1869 $8,032  33 

finilion 482,433  72 
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Wood  ranch aceonnt \l%^ |20,079  90 

Ore  sold vv--- -' 10.139  00 

Bills  payable ^-v- 8,390  66 

Miscellaxieoas  ieceipt9/J:. .' 1,927  47 


531,003  08 


Crashing  aocojmiV : ^285,074  84 

Labor .'.-•...: 115,809  00 

Lumber  .....V.: 34,560  98 

Assessment  No,  14 14,890  00 

Wood  lanc^^expenses 10,108  41 

Lamb^H^lease : 12,500  00 

SuRirtJriP/ iSto 9,363  05 

WMLkbcount 6.908  93 

Assa^gng 4,958  78 

teoaf  expenses 3,198  18 

/.  Sa&ry  acconnt 4.813  86 

'••*f^ls,  hardware,  etc -. ^ 3,020  77 

*•    Sundry  accounts 13,777  64 

'••Cash  on  hand  July  1,1870 13,471  36 

531, 003  08 


There  were  extracted  40,021  tons,  and  reduced  30,885  tons,  yielding 
$15  02  per  ton.  The  capital  stock  has  been  changed  from  $1,600,000. 
divided  into  3,200  shares  of  $500  each,  to  $1,280,000,  divided  into  12,800 
shares  of  $100  each. 

Bepart  of  the  Savage  for  the  year  ending  July  11, 1870. 

RECEIPrS. 

Cash  on  hand  July,  1869 $47,395  29 

Bullion 881,570  27 

Ore  sold 9,495  00 

Tailings  sold 4,576  60 

Assessments ^ 280,00Q  00 

Miscellaneous  receipts 2,3^7  87 

625  435  03 

EXPSJ^DirUBES. 

Labor  and  salaries $231,396  12 

Timber  and  lumber 32,751  21 

Hardware,  candles,  etc 36,080  70 

Wood  and  charcoal 50,510  65 

Reduction  of  orP8.etc 106,581  83 

Paid  to  Truckee  Kailroad 75  000  00 

Custom  mills 30,524  67 

Miscellaneous 53,144  60 

Cash  on  hand  July  11, 1870 1 :...        9,445  25 

t  

625,435  03 
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Statement  of  product  of  buUion.  dividends j  and  assessments  of  the  various 
wtines  on  and  near  Uie  Oomstoch  lode  during  the  first  three  months  of  1870, 
together  mth  the  a{fgregates  of  the  same  period  during  the  four  preceding 
years. 


Companies. 


Bullion 
product. 


DiyidendB. 


Assess- 
ments. 


Belcher 

Bullion 

CaledoniA 

Chollar-Potosi 

CopBolidated  Virginia • 

down  Point 

DtUBJ 

Empiie  Mill  and  Mining  Company 

Qold  Hill  Quartz  Mill  and  Mining  Company 

Qouldd^  Curry ,, 

Hale  dc^  Norcross 


loraerial 
Jona . . . . 


la 

Justioe. 

iLentnck 

Lsdy  Bryan 

0^ 

Orennan 

SiTage 

Segregated  Belcher. 

Sierra  Nevada 

TeUow  Jacket 


In  1870. 
In  1869. 
In  1868. 
In  1867. 
In  186a 


199,474 


13,796 
819,997 


49, 172 


3,802 
101, 841 
440,594 


92,297 


178,842 
55,625 


38,925 

375,000 


1, 769, 365 
2, 040, 885 
1,764,046 
2, 765, 531 
2,291,893 


t84,000 


96,000 


40,000 


220,000 
588,000 
310,000 
850,000 
90,000 


$10,000 


23,800 

90,000 

8,000 

12,000 


72,000 


40,000 

6,000 

36,000 


12,000 
84,000 


160,000 
12,800 


168,000 


734,000 
156,200 
557,500 
230,780 
474,600 
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Bullion  product,  dMdendSy  and  as^egsmenta  of  fke  leading  mines  on  He 
Comstoch  lode  during  the  second  quarter  of  1^70,  together  with  the  aggre- 
gates for  the  same  period  for  fowr  preceding  years. 


CompaniM. 


Amerifian  ..••••...............*.....•......... 

Beloher 

BnUion 

Caledonia 

Chollar-Potosi 

Confidence 

Conanl  Virginia 

Ciown  Point 

Daxu^ 

Empire  Mill  and  Mining  Company 

Gold  Hill  Qnarts  Mill  and  Mining  Company  . .. 

Gonld  &  Curry 

Hale  &  Norcro68 

Imperial ...-. 

Jofia 

Justice 

Kentnck 

Lady  Bryan 

Occidental 

Ophir 

Oyerman 

Savage 

Segregated  Belcher 

Sierra  Nevada 

Yellow  Jacket 


Total  in  1870. 
Total  in  1869. 
Total  in  1868. 
Total  in  1867. 
Total  in  1866. 


Bullion 
product. 


$95,062 


492,893 


46,385 


4^246 
183,794 
478,524 


53,895 


142,211 

6,300 
29,575 
46,499 

480,000 


2,059,384 
1,914,816 
2, 535, 442 
4, 299, 122 
2, 634, 815 


Dividends. 


AsseflamentB. 


184,000 


168,000 


252,000  I 
257,500 
597, 750  I 
1, 218, 200  ^k 
436,000 


134,800 

41,600 
25^000 


15,600 


1S»000 
10,000 


40,000 

7, 


60,000 
84,000 


120,000 
6,400 


456,900 
311,500 
380,600 
209,900 
212,800 


Returns  to  the  county  assessor  of  Storey  County  for  the  quarter  ending  June 

30, 1870. 


Companies. 


Tons. 


Chollar 

Cbollar,  (Lynch) 

Gould  &  Curry 

Gould  &  Curry,  (roasted) 

Hale  &  Norcross 

Savage  

Savage,  (sold) 

Yellow  Jacket 

Yellow  Jacket,  (sold) 

Belcher 

Occidental 

Crown  Point 

Kentuck 

Overman 

Empire 

Imperial 

Sacramento , 

Sierra  Nevada 


13,328 

3,005 

6,048 

48 

17,785 

203i 

474f 

20,316 

3,170 

6,139 

1,100 

4,055 

3,390 

9,464 

500 

2,500 

372 

5,288 


Average 
per  ton. 


$36  70 
18  80 

22  00 
644  60 

26  90 
30  98 
20  00 

23  14 
1  00 

15  48 

8  00 

12  88 

15  89 

14  73 

12  30 

12  22 

5  00 

928 


Total  pro- 
duct 


$489,670 

133,118 

30,941 

478,438 

6,304 

9,495 

470,125 

3,170 

95,061 


46, 410 

53,364 

141,480 

4,687 
30,550 

1.858 
48,074 


OORDinOff  09  MinnNQ  XNDUSTBT-^KEViLDA. 


105 


Setums  to  the  county  aasesior  of  Stotey  Oouniji  for  ike  quarter  ending 

SeptemberSQjlSlQ. 


Companies. 


Hile  Sl.  Nororoes 

CboUar 

Chollar,  Lynch 

Yellow  Jacket 

fiavage 

Savage,  (sold) 

Gould  d&  Cnny 

Qoold^  Cnrry,  (roasted) 

Serra  Nevada 

Crown  Point 

Kmtnck 

Ophir .......•••.. 

Savage,  (by  Union  Mill  Ck>mpany). 

Ovennan* 

Imperial* 


Tona. 


I»,3e6 

17,689 

3,480 

10,245 

2,599 

792 

6,387 

100 

4,614 

3,723 

1,780 


792 


Average 
per  ton. 


(29  08 
43  83 
20  02 
19  74 
24  46 
5  00 
31  30 

352  85 

12  02 

14  36 

980 


19  30 


*Not  banded  In  In  time  for  thii  report. 


Total  pro- 
duct. 


1475,924 

775,308 

69,669 

202,244 

63,587 

3,961 

168,629 

35,298 

55,476 

53,459 

17,548 

2, 014 

15,292 


Betums  to  the  county  assessor  of  Storey  County  for  the  quarter  ending  De- 
cember 31j  1870. 


Companies. 


Crown  Point 

Chollar ^ 

Chollar,M.  Lynoh..... 

Goidd&Cnrry 

QonlddtCorry,  (bonsted) ^ 

Hale  &  Norcroes 

Ovmnan ........tl.. .-. .... 

Qyerman,  (account  sold) 

Teilow  Jacket .,. 

Sena  Nevada 

Bdcher 

Soooor 

Impeiial 

Empire,  by  C.  C.  Stevenson «, 


Tons. 


4,050 
24,656 
3,120 
8,206 
5,612 

17 

15,185 

6,386 

888 

9,245 

4,163 

70 
2,300 
5,500 
1*100 


Average 
per  ton. 


$19  12 
41  90 

19  08 

18  02 
29  63 

205  62 

20  30 

19  08 
1  00 

36  83 
15  09 


15  45 
10  77 
17  27 


Total  pso- 
dact. 


$77,462 

1,034,911 

59,527 

152,857 

166,283 

3,496 

308,258 

126,634 

888 

340,573 

62,820 


35,535 
59,397 
18,499 


iiii-tmim 


iiiUi 


I8« 


31919  :I3I 


,338  iSSI|l8 


:l§ 


5£SS 


IsS  Ji 


i!l9 


■133  , 

ill  1 
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Dividends  far  1870, 

llarPotosi ( ^ (658,000 

Tft  Nevada ••...  37,500 

Lid  &  Curry 48,000 

e  d[>Norcross  .• 613,000 

low  Jacket 144,000 

itnck 40,000 

Total '. 1,439,500 

Che  census  returns  indicate  nearly  the  same  production  as  the  tables 
the  companies.  Thus,  according  to  the  latter,  tiie  bullion  product  for 
)  year  ending.  June  30, 1870,  was  $7,401,665 ;  but  for  the  year  ending 
ne  1, 1870,  the  aggregate  production  was  reported  by  the  assistant 
^rshal  as  follows: 

fitbjf  County. — ^From  the  Santiago,  Viviaii,  Yellow  Jacket,  Merrimac, 

(nmswick,  and  Mexican — 6  mills $1,939,205 

retf  County. — From  the  Proctor,  Jennings,  Bassett,  (2^  Parks  and  Bowie, 
Ivans,  Meredith,  Nevada,  Delano,  Jane,  Succor,  Bamsdell,  Papoose, 
*inte,  Empire,- Imperial,  Pacific,  Petalnma,  Bhode  Island,  Qold  Hill, 
iuiderland.  Sapphire,  Mariposa,  Empire  State,  Hooeier  State,  Bay  State, 

ioeton,  Johnson,  and  Sierra  Nevada— 29  mills 3,590,700 

Ml  County. — From  the  Lvkins,  Pioneer,  Sherman,  Fair  and  Mackey,  (2,) 
kiggs,  Hill,  (2,)  Union  Mill  and  Mining  Company,  (6,)  Weston.  Hobart, 

Oiad,  Overman,  Gold  HiU,  Janin,  BirdsaU,  and  Winters— 22  mills 1  411, 120 

ulhoe  County. — ^From  the  Anbnm,  Avery,  and  Dall — 3  mills 578, 130 

Total 7,519,155 

,  deducting  the  Aabom,  which  is  at  Beno,  and  does  not  usually  treat 
Comstockore 160,000 

7, 359, 155 


The  Nevada  Land  and  Mining  Company,  (limited,)  (Auburn  mill,)  at 

eno,  pays  the  following  prices  for  silver  ores,  whicn  it  will  buy  in  any 
nantity: 

or  ores  assaying  per  ton $40   Per  cent,  of  assay  value 25 

Do *) 50          Do do 30 

Do do 60           Do do 37^ 

Do do 70           Do do 40 

Do do 80           Do do 43 

Do do 90          Do do 48 

Do do 100           Do do 50 

Do do 125          Do do 56 

Do do 150           Do do 60 

Do do 175           Do do 63 

Do do 200           Do do 65 

Do do ^250           Do do 68 

Do do 275          Do do 70 

Do do 300           Do do 72 

Do do 350           Do.-., ..do 74 

Do do 400           Do do 77 

Do do 500           Do do 78 

Do do., 600          Do. do 79 

Do do 700           Do do 81 

Do do 800           Do do 82 

Do do 900          Do do 83 

Do do 1,000          Do do 84 
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Tabular  ttateme'**  of  Uie  NUMiier  of  oiaesimeTits,  number  of  feet  m  mine, 
ntmber  of^rea,  number  of  Hvidends,  total  amount  of  asBe»mixnt»  and 
^vidends,  amounts  of  lUMMnttfiito  and  dividends  per  thare  of  the  leading 

.  mines  in  Ca^fomia,  Nevada,  and  dealt  in  at  the  Son  Francisco  Stock 
Board,  being  an  extroict  from  a  tabular  statement  by  B.  Wbeeier,  editor 
of  the  8an  Francisco  BUxk  Beport 
TAt.  Wheeler  remarks  in  regard  to  tkeae  statistios : 

ThecompiliDgof  the  following  statistics  mays«emtotheiiovicealiriittMk,i«qQirtDg 
neither  time  aor  troable,  although  the  information  that  is  gireu  la  tlie  moat  valnable 
ever  pnblished  since  the  minee  that  are  upon  the  list  of  the  San  Fisnciaco  Stock  and 
Exdunoe  Bmud  Iwre  awnmed  the  importance  t^at  ia  to  them  now  attached.  The 
State  oTNevada  hw  proven  herself  in  minerals  to  be  one  of  the  riobeat  in  the  Unitm, 
Mid  the  specnlatiaa  in  her  mines  has  bnilt  np  a  boalncos  in  thia  city  wberain  profit  ia 
oonoemea  that  is  eqnaled  by  none  other.  Her  we^th  waa  fliat  made  known  by  tha 
«M>it«J  drawn  from  San  Francisco,  and  the  greateat  portion  of  the  etock  In  her  liohieat 
mmea  is  owned  by  its  reeidenta,  yet  eo  great  is  the  igiioranee  pertaining  to  them,  that 
men  claiming  b>  be  well  in&rmed  npon  the  Bnbject,  nphedtatingly  avow  that  &r  man 
money  has  be«n  spent  in  developing  berniineet£au  whftt  has  beenextneted  from  Uum, 
while  the  dividends  wonid  not  come  within  25  per  (^nt.  at  the  amonnt  oolleoted  tot 
assessments.  Donbtiog  the  oorrectnees  of  snoh  Msettlone,  I  entered  np<m  the  andw- 
talcing  of  equaling  tlie  afgregato  amonats  that  have  been  dLsbniaed  in  dividend*  and 
eoUected  1^  ■asesaments,  by  and  upon  the  minea  tbat  qre  now  deidt  in  daily  in  the  Ban 
Frandaoo  Stock  Board.  Tne  figures  which  ue  below  pnaented  go  to  ebow  that  tba 
dividenda  farezceed  llie  aaseaamenta,  and  that  the  minea  on  the  Comstock  have  retnmed 
a  qilendid  interaat  npcm  the  money  that  haa  been  epent  in  developing  them,  and  that 
AootherapecnlationnasbeenmoKoreven  aa profitable.  Inelnded  in  the  nnmber  will 
'be  fonnd  mines  that  have  never  returned  a  suwle  dollar  in  dividends,  and  eonte  that 
have  been  reincorporated,  but  had  disbnrsed  tuvidends  previoosly.  The  Belcber,  for 
Instance,  befbre  it«  late  reincorporatione  end  removal  of  its  office  to  this  city  paid  out 
to  etoofcnolders  ^21^00,  eqnal  to  (405  per  foot,  and  levied  aaeeesmenta  to  the  aani  of 
|410  per  foot,  aggregating  (426,400.  The  correct  total  of  the  Sierra  Nevada  iiniiiiwiillillla 
I  was  nAable  to  aecertain,  ae  eome  of  the  old  boola  have  been  mislaid  or  lost,  while  Hm 
secretorv  of  the  joBtice  refnsed  to  famish  the  deeired  information.  The  importanee  of 
the  work  which  I  present  to  the  members  of  the  San  Francisco  Stock  Board  for  ttxrir 
Gonsideration  con  only  be  made  manifest  by  the  manner  in  which  it  is  received  and 
appreciated.  It  has  been  a  laboriona  and  wearisome  task  to  Knther  the  information  whioh 
is  ^ven  in  (he  following  statement,  and  I  hope  that  it  will  meet  with  their  conunend- 
ation,  and  also  be  the  means  of  informing  those  who  are  Ignorant  of  the  vast  amonnt 
that  the  Comstock  and  other  silver  lodea  in  Nevada  have  oontribnted  to  the  waaltb  of 
the  world. 
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IlAKOER  oouktt. 

Beete  Biver  diatrict. — The  Lander  Hill  mines  ore  at  present  practically 
be  only  ones  worthy  of  notice  in  Bcese  Biver  district,  do  others  of  any 
ote  being  worked.  The  veins  of  this  hill  have  been  bo  often  and  so 
orrectly  described,  that  it  is  impossible  to  add  anything  of  interest  t» 
nays  formerly  broaght  before  the  pnblic.  Much  expeusu  has  been  occs- 
ioneU  in  working  the  Lander  Hill  mines  by  the  frequently  occuring  faalts 
lall  the  veins,  which  sometimes  throw  their  lower  portions  himdredaof 
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feet  out  of  the  plane  of  the  upper  part  The  yeins  being  narrow,  this  has, 
jn  spite  of  their  richness,  brought  about  the  abandonmentofmany,audat 
the  time  of  my  visit  only  the  Korth  Star  and  Oregon  mines  of  the  Manhat- 
tan Company,  and  the  Buel  North  Star  (belonging  to  an  English  com- 
pany) were  at  work.  I  mean  to  say  that  these  mines  are  the  only  ones  of 
note  now  worked ;  many  others  are  worked  in  a  small  way,  yielding, 
perhaps,  one  or  two  tons  per  month,  but  they  hardly  pay  tJieir  way. 
The  ores  pf  all  these  veins  are,  as  is  well  known,  ruby-silver,  dark  and 
light,  polybasite,  enargite,  stephanite,  and  principally  falilerz ;  silver* 
glance  is  rare. 

A  pleasing  peculiarity  of  the  veins  is,  that  the  ore«  in  them  do  not  get 
poorer  in  depth,  but  they  have  rather  improved  so  far.  This  will,  of 
course,  have  its  limits ;  but  this  much  is  certain,  that  the  future  of  these 
mines  is  as  assured  and  certain  as  it  can  be  in  the  best  of  mines. 

The  difficulty  of  cheap  reduction  of  these  refractory  ores  has  been  most 
happily  overcome  by  the  Stetefeldt  furnace.  One  of  this  kind  has  been 
built  at  the  Manhattan  mill,  the  construction  of  which  differs  somewhat 
from  the  former  pattern,  and  with  which  highly  favorable  and  gratify- 
ing results  have  been  reached.  1  will  only  introduce  a  sAiort  sketdiof 
this  famace  here,  and,  what  is  most  important,  the  results  of  the  first 
month's  actual  working,  as  derived  fh)m  the  certificate  of  Mr.  Allen  A. 
Curtis,  the  efficient  agent  of  the  Manhattan  Company,  to  whose  fore- 
sight and  sagaeity  the  company  is  principally  indebted  for  the  introduc- 
tion of  the  furnace.  The  Stetefeldt  furnace  at  the  Manhattan  mill  is 
larger  than  that  at  Reno,  and  instead  of  being  heated  by  a  wood  fire  is 
heated  by  the  gases  produced  ftom  charcoal  in  two  gas-generators.  A 
third  generator  produces  the  gases  for  heating  and  chloridizing  the 
dust  drawn  over  into  the  main  flue  by  the  strong  draught. 

The  impression  at  once  received  by  looking  at  the  furnace  is  ttiat  of 
an  extremely  solid  and  strong  work  before  you — one  that  is  not  apt  to 
require  many  repairs  for  years  to  come;  and,  in  fact,  in  this  lies  one  erf 
the  main  features  of  the  furnace,  so  well  illustrated  by  the  one  at  Beno, 
which  has  now  been  continually  running  fbr  over  a  year  without  re- 
quiring the  least  repairs.  And  the  Eeno  furnace  is  not  nearly  as  well 
^uilt  as  that  in  Austin.  Any  one  who  knows  what  an  expense  is  con- 
tinually incurred  by  the  repairs  necessary  in  reverberatories  will  be 
able  to  appreciate  this  feature  of  the  furnace.  Its  entire  height  from 
the  cooling  floor  to  the  hopper  is  nearly  thirty  feet ;  while  the  actoai 
distance  through  which  the  pulverized  ore  and  salt  fkll  against  the  flame 
is  about  eighteen  ffeet.  The  flame  from  the  generators  enters  the  fur- 
nace a  little  over  six  feet  above  the  cooling  floor,  and  the  bottom  of  the 
flue  above  is  four  feet  six  inches  below  the  top.  The  inside  size  Of  the 
shaft,  at  its  lower  end,  is  five  feet  square.  The  bottom  inclines  toward 
the  discharge  door,  and  tapers  toward  the  top, •  where  the  size  of  the 
shaft  is  reduced  to  three  and  a  half  feet  square.  The  feeding  machin- 
ery is  a  very  perfect  arrangement,  but  it  is  not  easy  to  describe  it  wifli- 
out  the  aid  of  drawings,  and  I  must  be  content  to  say  here  only  that  it 
sifts  the  ore  into  the  furnace,  finely  divided,  in  a  continual  shower. 

A  very  extensive  system  of  du^t-chambers  is  connected  with  the  fur- 
nace. As  the  dust  has  to  pass  the  fire-place  in  the  main  flue  before  it 
can  reach  them,  the  ore  found  here  is  always  the  most  i>erfect]y  roasted. 
From  the  dust-chambers  the  waste  heat  passes  under  the  large  dry-kiln 
and  thence  into  the  chimney.  The  following  are  the  working  results  of 
the  furnace,  according  to  Mr.  Allen  A.  Curtis,  agent  of  the  Manhattan 
Company,  for  the  first  month : 
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Quantity  roasted  per  day,  22  tons. 

Labcur  of  eight  meD,  iDcluding  coolers,  $30  50;  xx^rton $1  !^ 

Fuel:  3,100bo8hels  coal,  at  ^c,  for  312  tons;  per  ton 2  68 

Salt:  53,315  pounds;  cost,  $886  38  for  312  tons;  per  ton 2  77 

Total  ooet  of  roasting  per  ton  iu  Stetofeldt  fornace 6  84 

This  compares  with  the  former  roasting  in  reverberatories,  us  follows: 

Labor:  22  men,  cost  $2,212  for  347  tons ;  i>er  ton $6  37 

Fnel:  236  cords  wood,  at  $8,  $1,880  for  347  tons;  per  ton 5  42 

Salt:  70,017  pounds ;  cost,  $1,234  14  for  347  tons ;  per  ton 3  56 

Total  cost  for  roasting  in  reverberatories 15  34 
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This  shows  a  saving  per  ton  of  $8  51,  which  is  enormons.  Mr.  Curtis, 
in  his  letter,  concludes:  ^'I  think  the  saving  hereafter  will  be  much 
greater.  The  working  of  the  present  month  (August)  will,  I  judge  from 
tests  made  thus  far,  reach  ninety  per  cent,  fully." 

The  Manhattan  Company's  own  mines  cannot  supply  the  furnace  and 
mill,  and  they  do,  therefore,  a  great  deal  of  custom-work.  Tbey  ai'e 
generally  working  very  rich  ores,  which,  for  the  mouth  of  August,  aver- 
aged $300  per  ton. 

The  above  refers  to  a  visit  to  Austin  in  August.  In  October  the  Man- 
hattan mill  was  still  the  only  one  running,  and  its  success  kept  the  dis- 
tsrict  as  well  as  the  town  of  Austin  quite  busy.  Mr.  Curtis,  the  skillful 
agent  of  the  company,  was  buying  ores  from  everybody,  and  was  re- 
port^ to  secure  for  his  company  immense  profits  in  the  business. 

It  is  practically  a  fortified  monopoly,  since  the  company  owns  the  ex- 
clusive right  to  treat  the  ores  of  this  district  in  tbe  Stetefcldt  furnace, 
and  nothing  thus  far  discovered  can  compete  with  that  furnace  for 
eeonomy  and  x>erfection  of  working.    The  actual  saving  iu  the  expense 
of  treating  ore,  as  now  ascertained,  is  some  $12  per  ton;  and  the  yield 
la,  at  the  same  time,  considerably  higher  in  percentage  of  the  assay 
value  than  that  of  tlie  old  reverberatory  process.    Consequently,  the 
gain  in  the  treatment  of  rich  ores  may  be  8-0  per  ton  and  upward. 
There  is  much  complaint  in  Austin  that  the  prices  charged  by  the  Man- 
hattan mill  are  not  reduced,  iu  couseciuenco  of  this  great  saving  by  the 
new  pit)cei«.    It  is  the  ssimo  feeling  as  that  shown  iu  Colorado  toward 
Professor  Hill.    In  a  certain  sense  it  is  natural  and  justifiable;   in 
another  sense  it  is  quite  unfair.    The  miner  feels  wronged  when  he 
receives  but  half  the  vahie  of  his  ore,  and  finds  the  mill-niau  or  smelter 
pocketing  the  largest  share  of  the  profits.    But  this  state  of  things  is 
natural.    Mining,  especially  as  it  is  carried  on  in  most  cases  in  the  West, 
is  a  rude  and  simple  business.    When  bodies  of  ore  are  found,  they  are 
gouged  out  and  earned  to  the  reduction  works.   When  no  more  is  found, 
the  mine  is  generally  abandoned  and  a  new  one  opened.    With  the  ex- 
ception of  the  exorbitant  sums  expended  in  wages,  there  is  little  capital 
involved  in  such  mining  work.    Much  money  is  wasted;   little  is  in- 
vested.   3Iills  and  smelting-works,  on  the  other  hand,  require  capital, 
skill,  and  business  management.    They  combine  commercial  with  metal- 
lurgical risks.    They  may  be  ruined  by  their  own  failure,  by  the  failure 
of  the  mines,  or  by  com|)etition;  thus  being  liable  to  three  dangers, 
where  the  mines  are  only'exiK)se<l  to  one.    In  older  countries,  where  the 
supply  of  ores  for  metallurgical  establishments  is  more  regular  and 
secure,  the  risks  are  not  so  great.    In  this  country,  and  especially  in 
Nevada,  it  is  significant  and  pathetic  to  see  Low  almost  every  stamp- 
mill  has  l>een  abandoned,  sold  at  auction,  transported  to  other  districts, 
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tinkered,  rebuilt,  and  sold  and  removed  again,  in  disastrous  repetition* 
While  the  sun  shines,  such  an  enterprise  must  make  hay  in  a  borry^ 
for  the  n\iny  day  is  certainly  coming. 

It  is  curious  that  every  man  in  these  regions  wants  to  get  high  prices 
for  his  own  labor,  and  to  realize  3  per  cent,  a  month  on  his  own  capital, 
while  he  expects  other  people  to  be  content  with  fair  wages  and  7  pt^r 
cent,  a  year.    Incredibly  enough,  it  was  the  iK)pular  impression  that 
ibreigii  capital  should  and  would  bo  contented  here  with  the  modemte 
remuneration  which  it  receives  elsewhere.    In  the  early  days,  there  was 
a  unanimous  Macedonian  cry  for  capital.    Well,  capital  came,  to  help 
"  develop  the  country,"  and  to  be,  for  a  time,  helpless  in  the  hands  of 
labor  and  speculation.    Science  came,  in  obedience  to  a  similar  call; 
and  scientific  men  found  themselves  classed  with  charlatans  and  pre- 
tenders, petted  so  long  as  they  would  aid  the  schemes  of  si>eculator8, 
and  scorned  when  they  attempted  honestly  to  serve  the  truth  and  per- 
manently benefit  the  country. 

But  the  invocation  of  the  aid  of  capital  is  not  altogether  a  one-sided 
affair.  Capital  and  science  have  now  their  hour  of  revenge.  Labor  must 
succumb:  specTdation  must  give  way;  unfortunately,  even  the  interests 
of  the  whole  community  must  suffer  somewhat  for  a  while ;  but  it  is  a 
righteous  retribution. 

When  the  Stetefeldt  furnace  was  built  and  successfully  tested  at  Twin 
Eiver,  the  people  laughed  at  it.  They  did  not  want  any  new-fangled 
notions,  merely  intended  to  save  a  few  dollars  a  tx)n  in  treating  ore.  For 
some  two  years  the  inventor  struggled  in  vain  for  an  opportunity  to 
prove  his  success,  while  one  of  the  "practical''  men  of  Austin  pro- 
nounced the  furnace  a  "  chemical  monstrosity."  The  Reno  experiments 
were  received  with  a  sort  of  stupid  surprise;  and  shortly  after,  the 
Manhattan  Company  purchased,  for  a  large  sum,  the  rights  for  Eeese 
River  district.  Now,  when  it  is  too  late,  the  people  are  Very  righteously 
indignant  to  find  themselves  in  the  hands  of  a  "monopoly.''  But  with- 
out this  monopoly  they  would  be  a  good  deal  worse  off;  and,  moreover, 
the  profits  of  the  Manhattan  Company,  large  a^  they  now  are,  are  no 
larger  than  they  ought  to  be,  to  reward  that  association  and  its  sjgent 
for  the  outlay  of  capital,  time,  and  skill  which  they  have  made  in  this 
district. 

But  whatever  may  be  the  opinion  concerning  the  policy  of  the  Man- 
hattan Company  in  charging  $30  to  $35  per  ton  for  reducing  ores,  and 
returning  only  80  to  85  per  cent,  of  the  assay  value,  it  is  certain  that  the 
owners  of  the  Stetefeldt  furnace  have  nothing  to  do  with  the  matter. 
They  have  publicly  declared  their  disinclination  to  dispose  of  exclusive 
territorial  rights,  and  they  charge  no  sum  whatever  for  the  privilege  of 
erecting  the  furnace.  Their  royalty  is  fixed  at  $2  i)er  ton  of  the  ore 
treated,  in  localities  where,  as  in  this  place,  a  saving  of  from  six  to  ten 
times  that  amount  can  be  effected. 

The  dissatisfaction  of  the  Reese  River  mine-owners  culminated  in  the 
formation  of  a  company,  which  intended  to  repair  and  open  the  mill 
known  as  the  Boston  in  Austin.  I  have  not  learned  what  inducements 
this  company  intended  to  hold  out  to  miners,  and  how  they  expected  to 
compete  with  the  Stetefeldt  furnace  with  their  reverberatories,  but  it  is 
certain  that  the  enterprise  was  not  carried  outcluring  1870. 

I  have  remarked  above  that  the  Manhattan  Company  generally  works 
very  rich  ores.  As  an  example,  I  give  below  a  table  which  is  compiled 
from  the  books  of  the  Manhattan  Company,  presenting  an  extraordi- 
nary^ lot  of  ore  from  the  district  of  Secret  Canyon,  in  this  county,  and 
that  of  Mineral  Hill  in  Elko  County,  all  of  which  were  worked  during  a 
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IbrtDigfat.    I  doubt  if  the  record  of  any  works  anywhere  for  the  reduc- 
tion of  silver  ore  can  surpass  or  equal  the  list : 


r- 


Saratoga 

Anrora  West 

Taolamue 

Morris  &  Caple 

Do >. 

Dollarhide 

Oregon 

Do 

Do 

Plymoath 

MINERAL  HILL. 

Korthey  d:.Co 

Do 

Do 

SECRET  CANYON. 

Pige&  Corwin J 


Valno  per  ton. 


39,512 
70,000 
2,100 
2,000 
7. 982 
3,208 
4,288 
5,940 
5,8.50 
6,366 


2,000 
7,812 
3,410 


24,832 


$786  41 
326  25 
949  73 
2,788  94 
819  91 
945  00 
429  *i2 
738  31 
809  00 
859  26 


887  a? 

937  72 
830  20 


539  96 


While  these  must  be  considered  ^and  results,  they  are  by  no  means 
as  grand  as  these  and  other  districts  are  capable  of.    But  we  should 
bear  in  i^ind  that  small  lots  of  very  rich  ore  may  build  up  but  will  not 
sustain  settlements.    The  low-grade  ore  of  a  district,  which  is  the  great 
balk  of  its  product,  must  be  relied  on  to  maintain  large  and  prosperous 
communities.    Kich  ore  benefits  the  individuals,  but  the  poorer  or  ordi- 
flarj'  grade  promotes  the  interest  of  the  whole.    The  time  has  undoubt- 
e<lly  arrived  for  utilizing  those  large  bodies  of  ore,  worth  from  840  to 
$70  per  ton,  which  have  been  hitherto  wasted  or  neglected.    The  period 
of  speculation  has  passed,  and  it  is  time  that  we  should  begin  to  under- 
stand and  husband  our  resources.     If  any  miner  owns  a  mine  that  will 
produce  $40  or  $50  ore  in  an^'  reasonable  quantity,  he  ought  to  make  his 
title  clear,  and  hold  on  to  the  property,  for  the  day  is  not  distant  when 
it  will  be  valuable. 

In  Lander  County  especially  exists  an  enormous  amount  of  these  ores, 
which  so  far  have  been  called  low  grade,^though  in  older  countries  they 
would  be  considered  veiy  rich. 

Spring  Valley  and  Cortez  districts  have  contributed  small  lots  of  ore 
toward  the  aggregate  i)ioduct  of  the  county.  Their  value  will  be 
found  in  another  part  of  this  report,  in  the  assessor's  returns  of  Lander 
County.  In  Mineral  Hill  a  Stetefeldt  furnace  has  been  erected  by  Mr. 
Curtis,  the  superintendent  of  the  Manhattan  Co.,  at  Austin,  and  I  am 
informed  that  it  was  put  into  operation  late  in  the  fall.  The  ores  of  the 
district  are  reported  to  be  a  rich  variety  of  Stetefeldtite.  Mineral 
HiU  is  about  forty  miles  from  Carlin,  a  prominent  station  on  the  Cen- 
tral Pacific  road.  The  district  was  discovered  about  two  years  ago,  and 
now  there  are  five  hundred  souls  located  here.  Among  the  most  pro- 
mising and  leading  mining  claims  are  the  following:  Keystone,  Argcii- 
tum,  Monroe,  Norman,  Grant,  Grey  Eagle,  Wissahickou,  and  Austin. 

The  tbllowing  are  the  iissessor's  retuins  for  Lander  County,  compris- 
ing the  four  quarters,  from  July  1,  1809,  to  July  1, 1870 : 
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Aaaessat^s  returns  far  the  quarter  ending  September  30,  1869. 


Mine  or  company. 


Tons. 


Poands. 


Av< 
per 


«$ 


Black  Ledge. 
Lodi 


BEESB  RIVER. 


Harriet  Lane 

Inmol 

Harding  and  Dickman 

Bailey 

Boyal  American 

Tnolomne 

Niagara 

Chicago 

Maggie 

Baker 


Shakespeare 

Plymouth... 

Ke^y 


Florida 

Florida,  2d  class 

Lane  and  Fuller  Company 

Lane  and  Fuller  Company,  2d  class. 

Jo.  Lane 

Jo.  Lane,  2d  class 

Trov 


Troy,  2d  class 

S-.C.  Baker 

Manhattan  Company 

Whitlatch  Yankee  Blade 

Whitlatch  Yankee  Blade,  2d  class. 

Smith  Company 

Kihock 

Homeward  Bound 

Wayant 


Arctic  and  Garrison  , 
Walker  Company  . . . 

Ross  Company 

Carter  Company  , .  -  - 
Taylor  and  Pasamoro 
Kenuey  Company  . . , 

Berlin 

Olsen  Company 


CORTEZ. 


Northey  Company 
Corse  Company  . . 
Godwin  Company . 
Powell  Company . 
Spencer  Company 
Yandell  Company 


MINERAL  HILL. 


8PRINO  VALLEY. 

Red,  WTiite,  and  Blue 

Berry  Company 

Grant 

Providence 

Ross 

8iuith  Company .^ 

Wood.s  Company 

Williams  Company 


Gem 


EUREKA. 


2 
4 
2 

6 
9 
1 
1 
9 
3 
2 
7 
7 
2 
6 
1 
3 

17 
460 

35 
7 
4 

11 
8 

24 

638 

8 

14 
2 

16 
3 
1 


271 

3 

26 

8 

10 

11 

4 

7 


29 
6 
1 
2 

12 
3 


1 
9 
1 
1 
1 
1 
5 
6 


1,680 
424 
271 
888 
606 

1,410 
278 

1,960 
944 

1,897 
540 
597 

1,266 

1,296 
308 
609 


1,271 

100 

338 

1,296 

1,585 

632 

1,6.32 

1, 592 

675 

1,074 

49a 

1,559 

1,902 

264 


1,660 

1,829 

1,547 

695 

241 

1,735 

531 

1,356 


932 

978 

1,114 

512 

1,339 

1,257 


1,596 

712 

1,750 

70 

1,290 

1,348 

1,164 

518 


514 


% 


A 
1 
1 


4 
1 

1 

2 

4 

2 

5 


•1 
1 

2 
1 

3 
1 
2 
2 
2 
1 


2 
1 
3 


2; 
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^ing  the  amonnt  of  ore,  56  tons  G23  pouDds  from  Mmerai  Hill,  which  is  iu  Elko 
we  have  1,762  tons  973  pounds  as  the  product  of  Lander  Coiiuty  dnriiig 
quarter.  The  value  of  tlie  bulliou  produced  amounts  to  $253,197  GO,  which  is 
age  of  $139  21  per  ton.  That  is  about  the  average  of  the  lot  of  4G0  tons  jiro- 
>y  the  Lane  and  Fuller  Company.  The  average  of  the  ore  produced  by  the 
tan  Company  is  considerably  lower  than  that  of  several  preceding  quarters, 
rage  of  the  ore  produced  in  Reese  River  district  during  tno  quarter  is  very 
fineral  Hill  is  high ;  Spring  Valley  (in  small  lot«)  is  fair;  while  the  average  of 
s  lower  than  usual.  The  Arctic  and  Garrison  are  totally  distinct  mines  iu  the 
istrict,  yet  their  product  is  lumjied  in  the  assessor's  roll;  so  that  the  value  of 
produced  by  either  cannot  be  determined. 

Assessor's  returns  for  the  quarter  ending  December  31, 1869. 

following  table  comprises  the  names  of  thirty-two  sources  from 
bullion  was  obtained,  while  the  assessor's  book  specifies  eighty- 
but  I  have  omitted  all  lots  of  ore  less  than  one' ton,  as  well  as  all 
here  the  name  of  the  mine  or  company  is  not  given.  Neariy  one- 
;he  entries  in  the  roll  of  the  assessor  make  no  mention  of  the 
tvliich  produced  the  ore  to  which  certain  amounts  of  bullion  are 
ed. 


Mine  or 'company. 


Quantity. 


kCo 

d 

a 

Circle 

>rth  Star 

,  (west) 

tan  Company 

jc\i  Yankee  Blade 

the  Evening 

th r. 

> 

lastem,  (dump) 

Lane 

Uhamber 

iix  lots) 

-•••  •••••>•  •••»••  ••••  »•••>•»  ••• 

jbdge 

CORTEZ. 

n 

is 

Tenabo 

EUREKA. 

B  Company 

SPRING  VALLEY. 

nee 

SECRET  VALLEY. 

Ph 

Corwin 


2bii«. 
1 
7 
2 
3 
1 

21 
2 

37 

22 

13 
360 
8 
6 
2 
2 

22 
3 

14 
4 
2 

33 
3 
1 


76 
47 
25 
13 
9 


72 


1 

7 


Pounds, 
1,898 

868 
1,814 
1,394 
30 
1,879 
1,124 

556 

4:$2 
1,096 

%'2 
1,540 

918 
1,846 

534 

310 


282 
520 
918 
1, 394 
1,354 
466 


27 

964 

863 

1,546 

1,593 


1,450 


984 


1,078 
264 


Av*erage 
per  ton. 


$248  08 
112. 53 
3:J3  02 
155  36 
194  35 
423  09 

97  42 
100  70 
3:^  25 
330  71 
149  15 
121  29 
l;«  04 
213  10 
192  34 
225  89 
171  29 
337-50 
lt^\  47 

94  00 
258  00 
5H:^  75 
316  57 


55  66 

281  14 

07  56 

57  80 

153  78 


49  08 
308  48 


174  52 
435  21 
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It  may  be  stated  that  the  entire  ore  prodnct  of  the  quarter  is  993^ 
tons,  about  one-half  the  amount  produced  during  the  previous  quarter. 
The  total  value  of  the  ore  is  $163,475,  which  gives  an  average  of  $164  42 
per  ton,  it  being  understood  that  the.  computations  are  in  gold.  During 
the  quarter  the  lots  of  ore  brought  to  the  mills  were  mostly  small ;  the 
only  considerable  lot  produced  by  any  mine  or  company  l>eing  that  of 
the  Manhattan,  the  average  yield  of  which  is  nearly  up  to  that  of  pre- 
vious quarters.  The  only  noticeable  feature  of  the  returns  is  the  decrea^ 
in  the  product  of  ore. 

The  table  specifies  only  one  lot  of  ore  produced  in  Spring  Valley, 
while  the  assessor  mentions  ten ;  but  he  gives  the  name  of  the  mine 
fW»m  which  the  ore  was  obtained  in  one  instance  only  ^  in  nine  cases  it 
is  credited  to  Black,  Brown,  or  Oreen.  This  is  true  in  a  less  degree  of 
Cortez  and  Secret  Valley. 

In  conclusion,  I  must  observe  that  the  returns  of  the  assessor  contain 
no  information  respecting  the  product  of  lead  bullion  in  the  district  of 
Ekireka  during  the  last  quarter.  Eeports  have  credited  that  district 
Wkth  producing  a  considerable  number  of  tons  of  rich  lead,  but  the 
ai^sessor's  returns  give  no  data  by  which  to  verify  them. 

A  tsessor^a  returns  of  product  of  mines  for  tlie  quarter  ending  March  30, 1870. 


Mine  or  Company. 


Quantity. 


EUREKA  DISTRICT. 

B  lekeye ^ 

C  «auipion 

SECRET  CANYON  DISTRICT. 

y  i^e  &  Corwin 

REESE  RIVER  DISTRICT. 

>VTiitlatch  Mine 

Do 

itmtoga 

Vnolumne 

Chicajjo 

ITorth  Star 

Oregon  and  North  Star 

American 

Isabella 

Buel  North  Star 

Troy 

Do 

Do 

Do 

Do 


TonB,      Pounds, 


57 

296 


10 


12 

3 

36 

15 

12 

458 

83 

17 

12 

107 

78 

0 

1 

4 

4 


928 
582 


1,030 


1,290 
846 

1,914 
602 

1,500 
196 

1,076 
430 
226 
468 
42 
746 
318 

1,980 

1,730 


Cost. 


TotaL 


$48  56 
48  56 


460  94 


333  (59 
228  49 
446  30 
193  97 
122  30 
150  23 
322  97 

160  64 
:^23  76 
166  06 

161  55 
133  83 
316  22 
115  69 
157  72 


$2,790  88 
14, 487  28 


4,846  87 


4,219  53 

782  15 

16; 494  25 

2,580  11 

1,559  45 

68,822  12 

26, 980  36 

2, 763  95 

3,921  71 

17,808  OS 

12,604  50 

49  92 

366  50 

577  31 

752  75 


Total  number  of  tons  of  ore  raised  in  Lander  County,  1,457^5|^  tons; 
value,  8228,890  83,  All  small  lots  from  various  mines,  not  named,  are 
omitted  in  the  above  table. 


CONDITION   OP   MnaXG   INDUSTRY — ^NEVADA. 


119 


A«seMor'«  rehims  of  product  of  mines  for  the  quarter  etiding  June  30, 1870. 


Mine  or  company. 


KUUEKA  DISTRICT. 

Champion 

Bntter-Cnp  Company 

Home  Ticket 

Jackson 

Do ^ 

Richmond 

Unsick 

Bnllwhacker 

Wilson .'^ 

Big  Bilk 

Lwd  Byron 

Soathern  Pacific 

SECRET  ViXLBY  DISTRICT. 

I*age 

Bacy : 

Badges 

CORTEZ  DISTRICT. 

MtTenabo 

Garmon 


Quantity. 


Cost. 


Ton9. 

1,017 

180 

44 

333 

460 

17 

10 

70 

20 

12 

U 

18 


48 
10 
27 


Pounds, 


856 
500 
699 


1,000 

1,517 

1,561 

918 


164  50 
45  55 


25  00 


733 


46 
17 


233 
1,981 


Total. 


$65, 596  50 

8, 199  00 

1, 110  70 

8,155  00 

11, 180  58 

522  31 

210  00 

1,415  17 

571  96 

186  89 

330  00 

551  00 


7,6:10  00 
30O  00 
540  00 


3,011  22 
3, 978  77 


There  are  no  retunis  from  tlie  Manhattan  Company  in  Reese  Bi  ver  dis- 
trict, on  account  of  the  building  of  Stetefeldt  furnace.  Total  ore  raised 
and  reduced  in  the  county,  2,397  tons;  vahie,  $119,488  41.  All  small 
lots  below  3  tons,  from  various  mines,  and  those  from  mines  not  named, 
are  omitted  in  the  above  table. 

Eureka  district. — This  district  has  attained  high  prominence  duriiipj 
the  3'ear.    It  has  been  known  for  about  six  years  as  a  region  wliich  con- 
tains base  metal  ores,  but  the  discoveries  previous  to  the  fall  of  1869 
were  not  such  as  to  cause  the  district  to  be  regarded  as  of  much  value. 
All  this  is  now  changed,  and  Eureka  may  safely  be  classed  among  the 
most  promising  districts  in  the  State  of  Nevada.    The  rapid  advance  in 
the  monthly  yield  of  bullion  points  so  strongly  to  this,  that  even  the 
outsiAe  observer  is  forced  to  come  to  such  a  conclusion ;  but  to  those 
wlu)  have  visited  the  district  and  its  mines,  and  who  can  appreciate  a 
real  not  fancied  iibundance  of  ore,  the  fact-  is  quite  evident. 

Eureka  district  is  situatc^d  in  Lander  County.  Nevada,  about  foity 
miles  west  of  Hamilton,  and  sixty-iive  miles  east  of  Austin,  in  a  spur 
of  the  Diamond  range  of  mountains.  Tbe  prevailing  rocks  in  the 
district  are  dolomitic  limestones,  quartzites,  sfindstones,  slates,  and 
occasionally  these  stratified  rocks  are  capped  by  a  coarse-gi'ained,  white, 
trachy tic  tuffa.  This  district  compares  very  favorably  with  most  others 
in  Nevada,  in  regard  to  the  abundance  of  wood,  grass,  and  water. 

The  first  silver  mines  were  here  discovered  about  six  years  ago.  They 
lie  in  New  York  and  Secret  canons,  and  occur  in  limestone.  The  ores 
in  these  are  sulphates,  antimoniates,  and  carbonates  of  lead,  carrying 
from  §20  to  §200  silver  per  ton,  and  stetefeldtite,  galena,  and  a  mineral 
similar  to  bournouite.  They  are  verj'  quartzy,  and  the  deposits  are 
rather  limited. 

Some  of  the  most  promsing  of  these  mines  were  sold  to  a  New 
York  company,  and  considerable  money  was  expended.  An  effort  was 
made  to  smelt  the  ore,  but  the  same  fate  that  seems  to  have  followed 
most  investments  of  eastern  capital  followed  this,  and  the  mines  were 
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l^ronounced  a  failure.  The  ore  contained  too  much  lead  to  permit  of 
saccesstul  working  (even  h}'  roasting  pi-eviously)  by  the  mill  process,  and 
the  district  was  viitually  abandoned  until  180S,  when  Major  McCoj-, 
Jerry  Miller,  and  their  associates,  finding  that  the  ore  in  the  district 
was  very  rich  in  lead,  and  contained  a  large  amount  of  silver,  and  con- 
siderable gold,  employed  Mr.  Stetefeldt  to  erect  a  furnace,  which  was 
put  in  operation  in  the  spring  of  1800,  with  at  first  poor  success,  though 
results  were  not  altogether  discouraging.  About  this  time  a  number  of 
miners  visited  this  district  from  the  White  Pine,  and  other  valuable 
mines  were  discovered  and  located. 

In  the  fall  of  1809,  Colonel  G.  C.  Robbins  built  a  small  furnace  at 
Eureka^  and  demonstrated  that  the  ores  could  be  successfully  smelted. 
Soon  after,  the  McCoy  furnace  made  a  more  successful  run  on  ores  from 
the  new  mines.  About  this  time  Colonel  David  E.  Buel,  in  company  with 
others,  leased  tiie  McCoy  furnace,  and  bonded  the  Buckeye,  Champion, 
and  Sentinel  mines.  The  ore  was  worked  successfully,  it  being  of  a 
character  very  well  adapted  to  the  smelting  process.  The  mines  carry- 
dug  these  excellent  smelting  ores  are  located  on  Mineral  Hill,  two  anda 
half  miles  west  of  the  town  of  Eui-eka.  They  have  secured  the  future  of 
the  district,  and  are  certainly  the  most  extensive  deposits  of  middling 
high-grade  ores  at  present  known  in  Nevada.  Although  carrying  a 
high  percentage  of  base  metals,  they  are,  nevertheless,  the  most  valuable 
mines  discovered  during  the  last  four  or  five  years.  At  the  locality  where 
these  deposits  occur,  the  rock  strata  are  highly  inclined,  and  the  ores 
occupy  a  zone  running  with  the  strike  of  the  strata,  and  either  at  or 
very  near  to  the  con^ct  line  of  limestone  and  quartzite  beds.  This 
zone  has  been  followed  for  miles,  and  deposits  of  greater  or  less  magni- 
tude have  been  found  everywhere.  The  quartzite  is  nearly  always  the 
foot- wall  of  the  deposits,  while  the  limestone  may  be  termed  the  hang- 
ing wall;  sometimes,  however,  the  ore  lies  entirely  in  the  limestone,  a 
short  distance  above  the  quartzite.  The  Buckeye,  Champion,  Jackson, 
Sentinel,  and  Richmond,  are  at  present  the  most  important  mines.  On 
these  the  most  work  has  been  done,  and  huge  deposits  are  fully  exposed 
to  view.  The  Buckeye  and  Champion,  for  instance,  have  been  worked 
to  a  large  extent  a«  open  quarries,  and  to  prove  the  continuance  of  the 
ore  in  depth,  two  shafcs  have  been  sunk  in  the  Buckeye,  75  and  0$  feet 
in  depth,  respectively.  The  two  are  connected  by  a  level,  w  hich  passes 
on  in  opposite  directions  from  both  shafts  for  some  distance,  so  as  to 
make  the  whole  length  of  the  level  75  feet  In  this  level  is  a  chanibc*r 
10  feet  square,  cut  out  in  the  ore,  which  does  not  touch  the  limits  of  tlie 
deposit  on  either  side.  A  cross-cut  at  another  place,  30  feet  in  length, 
has  also  failed  to  define  the  width.  The  Buckeye  and  Champion  are 
close  together,  and  are  both  owned  by  the  same  San  Francisco  company, 
which  bought  them^  together  with  the  Sentinel,  another  adjoining  mine, 
from  the  original  discoverers,  for  8100,000.  It  was  an  exceedingly  low 
price,  especially  as  there  were  some  2,000  tons  of  ore  on  the  dump  at 
the  time  of  the  purchase.  This  oiv,  in  fiict,  is  all  that  was  paid  for,  as 
will  appear  from  the  assays  to  be  given  hereafter. 

The  history  of  the  formation  of  the  present  Eureka  C<msolidated 
Company  is  related  as  follows :  After  Colonel  Buel  had  satisfied  himself 
of  the  smelting  qualities  of  these  ores,  he  resolved  at  once  to  build  large 
smelting  works,  and  a  company  was  formed,  consisting  of  Buel,  Bate- 
man,  Allen,  Ingoldsby,  and  Farren,  and  called  the  Bateman  AsvSociation, 
who  took  the  matter  energetically  in  hand.  No  sooner  had  Mr.  Win. 
Lent  effected  the  purchase  of  the  Buckeye  property,  which  consists  of 
six  locations,  than  he  effected  a  consolidation  with  the  Bateman  Asso- 
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elation,  thus  uniting  one  of  the  largest  properties  in  the  State.  The 
new  company,  known  as  the  Eureka  Consolidated  Mining  Company, 
now  holds  the  following  mines:  The  Buckeye,  Champion,  Sentinel,  Cen- 
tral, Roseland,  nnd  Mammoth,  together  with  the  smeltiug  works  erected 
by  Bnel  and  Batenian. 

Ftom  the  Chnmpion,  ore  has  been  taken  from  an  open  cut  about  25 
feet  deep,  16  feet  wide,  and  25  feet  long,  and  from  a  large  chamber 
about  20  feet  square,  which  is  heavily  timbered.    The  only  outcrop  of 
this  tremendous  deposit  was  a  three-inch  crack  in  the  limestone,  filled 
with  liydrated  oxyde  of  iron.    A  blast  put  into  the  limestone  threw  off 
a  tiiin  cap  of  not  more  than  six  or  eight  inches,  which  covered  the 
whole  deposit,  and  which  is  again  overlain  in  several  jilaces  by  earth 
from  four  to  six  feet  deep.    The  ore  is  an  earthy  carbonate  of  lead,  in 
which  lumps  of  undecomposed  galena  are  found.    This  galena  is  almost 
invariably  covered  with  a  thin  crust  of  a  product  of  the  decomposition 
of  ^lena  and  arsenical  pyrites,  which  is  probably  analogous  in  com- 
position with  stetefeldtite,  and  in  which  the  antimoniates  seem  to  be 
replaced  by  arseniates.    Tliis  crust  is  much  ricber  in  silver  and  gold 
than  the  galena  or  carbonates.    Mixed  with  the  latter  occurs  consider- 
ble  aiseniate  of  iron,  easily  recognizable  by  its  color  and  by  blow-pipe 
tests. 

The  following  averages  of  the  assays  of  the  ores  smelted  up  to  the 
end  of  April,  comprising  many  thousand  tons,  will  give  an  idea  of  the 
richness  of  these  ores : 

Silver.  Gold  and  silver. 

Champion $67  53  $75  70  per  ton. 

Buckeye 75  75  83  60        " 

Jaduon 81  10 

The  figures  are  taken  from  the  assaying  records  of  Messrs.  Jungiohn 

&  Hartwig,  and  vouched  for  by  them.    The  contents  of  gold  arc  about 

$40,  the  balance  is  silver,  and  the  contents  of  lead,  from  ^t(f  to  50  per 

cent,  are  not  included.    A  lot  from  the  Empire,  a  mine  lying  in  the 

Kime  zone  as  the  foregoing,  has  assayed  as  high  as  $1)G  gold  and  8 180 

silver  per  ton.    Theoresarc  soeasily  extracted  with  pick  and  shovel  alone, 

that  one  man  can  take  out  ten  tons  per  day,  and  two  miners  have 

actually  so  far  supplied  the  two  furnaces  of  the  company. 

A  second  group  of  mines,  the  Grant,  Sunburst,  lone,  Summit,  Es- 
meralda, &c.,  are  situated  on  Mineral  Hill,  southwest  of  the  Buckeye. 
The  ores  here  are  mostly  stetefeldtite,  and  carry  much  quartz.  They 
are,  however,  very  rich  in  silver  and  gold,  and  assay  from  $80  to  $800 
per  ton  ;  but  the  occurrence  is  irregular  and  nest-like.  The  Sunburst 
seems  to  contain  the  greatest  quantity  of  ore. 

Northeast  of  the  Cham]>ion,  and  in  the  same  mineral-bearing  zone, 
across  a  ciiiion,  a  number  of  very  promising  mines  have  been  lately 
discovered  by  Loucks,  Kigsby  &  Co.  The  East  Star  and  Wide  West 
arc  the  most  prominent,  and  have  been  traced  over  1,000  feet. 
The  deposits  lie  also  under  a  thin  cap  of  limestone,  and  carry  below 
this  an  iron  cap  of  little  depth.  Tlie  following  assays,  made  by  the 
before-mentioned  assayers,  have  been  furnished  me: 


Saniplus  fn>in  mines  of  Loncks,  Rigsby  &  Co. 

Silver. 

Gold. 

Lend. 

1 . 

• 

$404  33 

151  iK\ 

77  46 

•  59  .56 
372  10 
452  40 

iii.]  00 
30  00 

IH  00 
18  00 
48  00 

25  per  cent. 

2 

3 

4 

6 

6 

\ 
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An  averaee,  taken  of  aH  tbese  samples  aft»  ernsbing  and  mixing, 
gave  9307  tX  silver,  ^12  gold,  and  12J  per  cent.  lead,  in  these  same 
claims  an  iron  oreLafoand  close  under  the  limestooe  cap,  and  embedded 
in  the  carbonates,  which  assays  S300  ID  gold  and  dlti  96  ^ver.  It  is 
probably  a  prodncC  of  decomposition  of  the  araenical  pyrites  which  aie 
found  nndecomposed  in  the  galena  below. 

Before  closing  this  description  of  the  mines  in  Eureka,  I  most  mention 
a  peculiar  ore  occoriitig  in  the  Page  and  Corwin,  a  very  important  de- 
posit in  Secret  Cauon,  seven  miW  south  of  Eureka.  "Ihis  ore  is  evi- 
dently a  prodnct  of  decomposition  of  iron  pyrites  aud  antimonioas  ore, 
bnt  assays  np  to  $'2,000  per  ton  iu  silver.  It  mills  from  $L>OU  to  $500 
])er  ton,  according  to  selection.  The  quantity  expose^l  is  verj'  large,  as 
may  be  seen,  when  I  mentioQ  that  the  chamber  opened  is  40  feet  in  di- 
ameter. The  ore  is  sent  to  Beno,  and  is  there  roasted  in  the  Stetefeldt 
fnniaee,  and  worked  in  the  mill,  or  to  the  Manhattan  Mill  at  Austin. 

The  carbonates  and  galena  ores  of  the  district  are  smelted  at  Eureka, 
as  before  mentioned.  The  district  commenced  pro«lucing  regularly  lose 
December.  AJl  that  time  only  one  furnace,  McCoy's,  was  in  operation. 
>>ow  there  are  fourteen  furnaces  built  in  the  district,  all  in  and  close  to 
the  tow^  of  Eureka.  Six  of  these  furnaces  were  runaing  at  the  time 
of  my  visit.  These  are  all  built  after  the  same  general  pattern,  which 
is  not  a  ver)'  good  one,  as  I  shall  show  hereafter. 

On  the  30th  of  June,  the  results  of  previous  smelting  in  Eureka  were 
as  follows: 

Batctnan  Assoc  iiition(tffo  ftir- 
DBCes)  had  produced  373 
tons,  average  value  (340 por 
ton 1130,132 

Slarceliiia  Miniu);  Compaux, 
of  Sao  yranciaco,  MO  tons, 
avemce  value  $:tuO 70,000 

UcCoy  Furnace,  110  tons,  av- 
emge  value  9450 49,500 

Bntiercup  UtnioK  Company, 
of  Sew  York,  lUOtons,»ver- 
a™valne$37r> 37,500 

Wallace  &  ltevau,(jf  Phila<lel• 
phm,(twofl]^nacelt)75t«llB, 
uvemge  v(ilno$3B0 86,350 


Total,  9!^  t< 


313,4 


Thus  showing  that  the  large 
qnautity  of  S59  tons  of  lead  bul- 
lion, with  an  aggregate  value  of 
$313,403,  wiis  produced  by  this 
district  in  the  first  six  months  of 
smelting,  the  mnjor  part  having 
been  actnallyproduced, however, 
-■  during  the  last  three  months. 
Mr.  Guido  Kuestel,  a  mining 
engineer  and  metallurgist,  well 
known  on  tbu  Pacific  coast,  has 
hnd  occasion  to  visit  Eureka  do- 
ring  last  summer.  In  the  Scien- 
tific Press  he  dcscrihea  the  smelt- 
ing o|>er:itions  and  furnaces  of 
Eui-eka  as  follows: 


il>ola  tutnaces,  with  a  square  horizontal  section.    The 
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blast  lA  admitted  throngh  throe  tnycreA,  one  at  the  back  nnd  one  at  each  side.  The 
month  or  nozzlo  of  the  tiiyen?8^i8  jjcntTnlly  thi*ee  iiicben  in  diaineter,  admirtiui^  a  very 
largv  amount  of  wiud — too  much,  consideriug  thi>  horiz4)nt.i1  diiufiisiunH  of  the  funincea, 
which  are  about  two  feet  square,  nnd  the  easy  fusibility  of  the  on*.  The  slialt  13  from 
twelve  to  sixteen  feet  high,  from  the  tuyeres  to  the  charging  hole.  The  hearth  is 
alnrat  two  feet  below  the  tuyeres,  and  is  made  of  stone,  the  front  ])art  alone  being 
forme<l  of  a  composition.  At  the  bottom  of  the  hearth  is  the  ti4>-hole,  through  which 
thn  leatt  is  run  out  at  intervals.  One  tupping  gives  about  200  pounds  ot  pig  lead, 
which  being  run  into  molds,  forms  bars  weighing  from  BO  to  l*iO  iM)uuds  apiece.  The 
furnace  is  built  of  stone  found  here,  lined  inside  with  a  iinvproof  sandstone,  wliich  is 
fouml  at  Pancake  Mountain,  about  twenty  miles  distant.  This  last  is  iM>rou8,  and  of 
an  excellent  quality.  Lately  sandstone  equally  as  good  has  been  found  at  Eureka. 
The  bloiit  is  furnished  by  fan-blowers.  The  illustration  sliows  the  common  style  of  fur- 
nace used.  Here  A  denotes  the  walls,  built  of  a  sort  of  porphyrj-  tufa;  B,  the  iu^ido 
lining  of  s:indstono ;  C,  the  fh>nt  of  the  hearth,  of  composition.  The  shaft  D  has  a 
square  horizontal  section,  and  the  shaft  O  a  circular  one.    I  is  the  charging  hole. 

The  ore  is  principally  cerussite  or  carl>i)nate  of  lead.    Then)  is  also  some  galena,  but 
ouly  in  limited  quantities  at  present,  and  mostly  changed  into  a  dull,  black  mineral, 
retaining  the  structure  of  ^alt^ui,  and  apparently  unchanged  in  the  center.    Singularly 
euoagh,  the  dull  portion  is  richer  in  sdver  than  the  galena,  from  which  it  seems  evi- 
dently to  have  b^n  formed,  ix^rhaps  by  the  influence  of  internal  heat.    It  resembles 
ftteteleldtite.    On  an  average,  the  ore  prepr.red  for  smelting  contains  40  to  48  ]kt  cent, 
of  lead,  $00  to  $dO  in  silver,  and  $15  to  friO  in  gold  per  ton.    In  bulk,  the  ore  has  a  yel- 
low color,  due  to  the  iron  in  it.    Then^  is  also  arsenic  in  the  ore,  which,  in  smelting, 
coialiines  with  the  iron,  forming  a  white  compound  (si»eiss)  somewhat  like  matte,  and 
holding  :$:)6  to  $45  jper  ton  in  silver  and  gold,  and  24  iM>r  cent,  of  lead.    The  ore  smelts 
Tiradily  by  itself,  nothing  being  added  except  about  20  per  cent,  of  slag. 

Aualysis  of  the  slag  shows  the  following  c()mi>osition.  For  the  sake  of  oompariHon, 
the  coTui>osition  of  a  Freiberg  slag  is  also  given.  No.  1  is  the  slag  from  Eureka,  and 
Ko.  2  that  from  Frieberg : 

No.  1.       No.  2. 

Silica 30.5JO  36.50^ 

Iron  (suboxide) 50.00  40.50 

Alumina 3.01  8.,V) 

Lime 7.10  4.00 

Magnesia 0.90  3.00 

Lcjul  (oxide) b.70  7.50 

100. 51       100.  00 


To  form  this  requires  2.(5r>0^  Fabr., 
and  to  melt  it  when  loruied,  2,40-.*- . 


I        Tbere  is  j(^  little  too  much  iron  in  the  slag  No.  1.     For  the  protection  of  the  furnace 
I      lining  a  somewhat  larger  proportion  of  quartz  in  the  ore  would  se4>in^o  be  advantage- 
/      ou».    Yet  as  it  is,  there  is  a  most  fortunate  coincidence  of  all  the  requirements  for 
easily  smelting  the  Eureka  ore.    About  24  i>ounds  of  charcoal  are  chargeil  into  the  fur- 
nace at  one  time,  and  from  40  to  45  xxMinds  of  ore,  besides  12  pounds  of  sla^.    The 
charging  is  done  in  a  very  irregular  manner,  by  shovels,  and  without  weiglnug  or 
measuring.    One  furnace  can  smelt  ffom  eight  to  nine  tons  of  4)re  in  twentv-four  hours. 
Three  and  a  half  tons  of  ore  yield  about  one  ton  of  pig  lead,  or  •'  bullion,'^  as  they  pre- 
fer to  call  it.    The  consum]»tion  of  charcoal  varies  from  30  to  'X>  bushels  to  the  ton  of 
ore.     At  present,  it  costs  alK)ut  §20  to  smelt  a  ton  of  ore  ;  it  is  probables  however,  that 
by  n»ing  a  furnace  of  larger  capacity,  the  expenses  may  be  re<lnce'l  to  .^.14  or  ^15. 

When  the  furnaces  are  proiwrly  muuage<l,  the  loss  of  lead  will  pn)b::bly  not  exceed 
20  per  cent.  At  present,  however,  it  is  larger,  owing  to  several  reasons,  and  ver>' 
largely  to  the  very  frequelit  use  of  crowbaw  alwut  the  hearth,  wluireby  a  great  deal  of 
lead  Is  mixed  in  with  the  slag.  Dy  u.sing  such  largo  tuyeres,  it  would  seem  that  too  mucl^ 
wind  was  brought  into  the  furnace,  and  without  sntncient  pii'ssure.  Hence  the  henf 
is  not  concentrated  in  the  smelting  rt>gi<m  just  al)ovo  the  tuyeres,  but  is  ditfused  m 
the  ux>|ier  part  of  the  furnace,  and  the  carbonutc  of  lead  commences  to  laelt  at  a  dis- 
tanef  of  one  or  two  feet  below  the  charging  hole,  and  the  lead  is  thus  exposed  a  long 
time  to  volatilizing  influences.  Hence,  also,  in  the  hearth  the  temperature  is  too  low, 
the  slag  stifi'ens,  sticks  to  the  walls,  makes  the  constant  ust^  of  the  crowbar  necessary 
and  takes  up  mechanically  considerable  lead.  Again,  the  ambition  of  having  a  very 
long  mn  induces  some  smelters  to  keep  the  furnace  at  work  when  it  evident^'  needs 
repairs,  and  this  is  another  source  of  loss  of  lead  and  silver. 

The  amount  of  speiss  (the  combination  of  arsenic  and  iron)  is  about  3  per  cent,  of 
that  of  the  ore.    At  present  this  is  not  treated  further.     . 

Tlie  bullion  contains  on  the  average  about  A170  in  silver  and  $80  in  gold,  or  a  total  of 
$250  per  ton.  This  statement  must  Ik?  token,  of  course,  as  a  very  general  one.  The 
lead  is  at  present  shipped  to  Newark,  New  Jersey,  for  the  purpose  of  extracting  tho 
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silver  and  gold.    Tbere  is  nothing  to  prevent  its  being  cnpelled  at  Eoreka,  bat  differ- 
ent circumstances  iudnce  the  companies  to  send  it  away. 

A  larf^e  furnace,  with  five  tuyeres,  and  callable  of  smelting  24  tons  in  twenty-fbor 
Lours,  is  now  being  built  by  tbe*^  Enroka  Smelting  Company,  under  the  superintend- 
ei:cc  of  Mr.  Ch.  Von  Liobenau.  This  furnace  will  be  six-sided,  a*jd  in  the  middle  of  each 
side,  except  the  front  one,  comes  a  tuyere  directed  towards  the  center  of  the  fomace. 
The  diameter  of  the  furnace,  or  rather  the  distance  of  the  centers  of  opposite  sides,  is 
three  and  a  half  feet  at  the  level  of  the  tuyeres,  and  four  feet  at  the  level  of  the  feed- 
ing hole.  From  the  tuyeres  to  the  feeding  hole  is  16  feet.  The  furnace  will  cost  be- 
tween $^,500  and  $3,000. 

This  description  is  generally  quite  correct,  and  it  will  only  require  a 
few  additional  remarks  to  make  it  complete.  At  the  same  time  I  will 
tr>'  to  point  out  the  very  serious  defects  which  the  present  system  of 
smelting  is  suffering  under.  Kot  all  the  furnaces  are  rectangular  inside. 
I  know  of  at  least  one  which  is  round.  From  the  sketch  it  can  be  seen 
that  the  furnace  here  figured  has  a  sort  of  bosh  on  three  sides,  com- 
mencing about  14  feet  above  the  tuyeres.  Above,  and  just  below  the 
charging  hole,  the  shaft  is  also  contracted,  and  the  chimney  is  a  foot 
narrower  than  the  shaft. 

This  form  of  the  funiace  tends  greatly  towards  the  formation  of  iron 
sows,  and  also  toward  volatilization  of  an  enormous  quantity  of  lead 
oxide,  which  carries  always  silver  with  it.  Mr.  Knestel,  in  his  article, 
does  not  give  the  result  of  exj)eriments  made  by  him  and  Mr.  0.  Von 
Liebenau,  at  Eureka.  According  to  these,  I  am  informed  fix>m  the  most 
reliable  source,  i.  e.,  one  of  the  experimenters  themselves,  30  per  cent, 
of  the  silver  and  40  per  cent,  of  the  lead  contained  in  the  ore  are  lost 
at  present,  and  this  is  really  enormous.  Another  very  bad  feature  of 
the  Eureka  furnace  is  the  iarge  size  of  that  part  of  the  crucible  lying 
outside  of  the  breast.  In  fact,  the  whole  of  it,  two  feet  wide  and  al>ont 
one  foot  deep,  is  left  entirely  open.  The  consequence  is,  that  a  great 
amount  of  coal  is  necessary  to  cover  up  this  space;  that  the  heat,  which 
spreads  too  much  ui)wards  anyhow,  on  account  of  the  large  quantity  of 
insufficiently  compi-essed  blast,  cannot  be  nfaintained  in  the  crucible ; 
that  the  slag,  which  is  a  low  silicate,  and  is  therefore  inclinetl  to  stifieu- 
ing,  becomes  cold  and  short,  and  mechanically  incloses  particles  of  lead 
which  go  ovyr  the  dump.  This  takes  place  the  more,  as  iron  is  al$o 
i-educed  from  the  charge  on  account  of  the  long  time  it  is  kept  in  a 
reducing  zone  on  the  boshes,  and  bars  are  therefore  frequently  intro- 
duced to  loosen  it.  To  do  this  the  fore-crucible  is  opened  and  more 
heat  is  lost.  Considerable  silver  has  heretofore  also  been  lost  in  the 
speiss  which,  to  within  a  short  time  ago,  went  over  the  dump  as  ''white 
iron."  It  is  now  saved,  but  not  treated  flirther  for  the  present.  I  am 
informed  that  part  of  the  dumps,  especially  the  oldest  around  the 
Eureka  furnaces,  assay  as  high  as  $80  per  ton  in  silver. 

As  will  be  seen  from  ]\lr.  KuestePs  aiticle,  the  proportion  of  coal  used 
per  ton  of  ore  is  extravagant  for  ores  as  easily  fusible  as  those  at  Eureka. 
This  is  partly  caused  by  the  construction  of  the  ftirnaces ;  but  a  great 
deal  of  it  is  also  due  to  the  treatment  of  the  coal,  which  is  trans^iorted 
in  sacks  instead  of  racks,  and  exposed  to  all  kinds  of  weather,  so  that 
it  always  contains  a  large  amount  of  moisture,  and  is  rather  small  and 
soft. 

In  my  opinion,  the  iuiprovemeuts  required  in  Eureka  to  make  smelting 
extremely  pi-ofitable  aiV.:  1-  More  careful  burning  of  the  coal,  so  as  to 
obtaiu  it  hard,  in  larger  pieces,  lustrous  and  ringing;  transportiition  in 
racks  in  the  way  done  in  Pennsylvania,  New  York,  and  the  Eastern 
States  generally.  U.  Koastiiig  of  the  ores  in  free  hcai)s,  with  intermix- 
ture of  small  coal  to  volatilize  part  of  the  arsenic  and  sulphur.    This 
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ugbt  to  be  done  at  the  mines,  where  wood  is  much  cheaper  than  in 
Sareka.  3.  The  fnruaces  must  be  differently  constructed,  i.  e.,  the  walls 
oust  come  down  straight  to  the  hearth,  or  contract  gradually  about  one 
oot  iu  the  whole  height  from  top  to  bottom,  like  the  Easchette  or  the 
?iltz  furnaces;  the  mouths  of  the  tuyeres  ought  to  be  narrowed  from 
hree  to  one  and  a  half  inches,  and  pressure  blowers  ought  to  be  em- 
>loyed  insti.*ad  of  the  fan-blowers  now  used.  The  fore-crucible  ought  to 
>e  closed,  so  as  to  protrude  not  more  than  four  inches  from  the  breast  at 
he  commencement  of  the  campaign,  and  not  wider  than  six  inches.  4. 
Lb  long  as  no  dust  chambers  can  be  connected  with  the  furnaces,  (which 
rould  undoubtedly  be  the  best,)  the  stack  ought  to  be  rather  wider  than . 
be  furnaces  than  narrower,  so  that  the  draught  may  be  reduced  to  a 
ninimum,  and  thus  the  esbape  of  dust  be  prevented  as  much  as  possi- 
3le.  5.  Regular  charges  ought  to  be  carefully  mixed  on  the  charge-floor, 
t)efore  the  ore  goes  into  the  furnaces,  which  is  not  done  now.  The 
(|nartzose  silver  ores  from  New  York  and  Secret  Gallons,  and  no  slag, 
should  be  mixed  with  the  carbonates,  so  that  a  slag  between  a  singulo  and 
bisilicate  would  be  produced.  Such  a  slag  being  hot,  light,  and  not 
inclined  to  stiffening,  mechanical  losses  of  lead  would  be  prevente<l,  and 
the  fomace-walls  and  crucible  would  last  longer. 

The  Eureka  Consolidated  have  been  chiefly  running  on  Champion  and 
Buckeye  ore,  which  is  so  easily  mined  that  the  whole  cost  of  mining  and 
liaaling  over  two  miles  to  the  furnaces  is  only  $4  25  per  ton.  In  the 
fifty-six  days  immediately  preceding  the  30th  of  June,  they  smelted  705 
tons  368  i>ounds  of  ore,  which  gave  238  tons  of  bullion,  gross  returns, 
for  which,  from  New  York,  gave  8348  per  ton.  The  quantity  of  charcoal 
ooDsomed  was  25,832  bushels,  worth  30  cents  per  bushel,  delivered. 
From  these  figures  it  will  be  seen  that  it  took  about  three  and  a  quarter 
tons  of  ore  to  make  one  ton  of  bullion,  and  re()uired,  say,  thirty  bushels 
of  charcoal  to  smelt  one  ton  of  ore.  Ores  from  some  twenty -five  or 
tbirty  other  mines  have  been  smelted  in  the  various  furnaces,  and  the 
results  show  about  the  same  figures.  It  may  therefore  be  safely  noted 
that  in  the  Eureka  district  three  and  one  quarter  tons  of  ore  make  a 
ton  of  bullion,  and  thirty  bushels  of  chaicoal  are  required  to  smelt  one 
ton  of  ore. 

The  above  account  was  prepared  for  this  reportin  August,  1870.  Since 
then  the  Piltz  furnace,  in  the  course  of  erection  at  that  time,  has  been 
completed  by  the  Eureka  Consolidated  Company,  and  has  proved  a  per-  * 
feet  success.  Much  of  the  former  loss,  occasioned  by  the  unsuitable 
construction  of  the  older  furnaces,  is  entirely  avoided  iu  this  one,  and 
the  consequence  is  a  cheaper  smelting  and  a  higher  yield  iu  lead  and 
silver. 

The  following  article  from  thepen  of  Mr.  Guide  Kuestel,  which  appeared 
lately  in  the  Scientific  Press,  gives  a  sufficiently  clear  idea  in  regard  to 
the  construction  and  working  of  the  Piltz  furnace,  to  answer  all  puq)oses 
for  the  present : 

The  want  of  fnmaoes  so  constmcted  as  to  permit  the  Rinelting  of  larger  quantities 

of  ore  than  hitherto  dTected  with  the  old  styles,  led  first  to  tho  intro<liictiou  of  tlio 

*^Ra»chette"  system,  au  arrangement  by  which  tho  tuyeres,  tho  form  of  tlie  smt>Uiii<^ 

space  being  rcctaii|;ular,  are  plaeed  in  tVo  rows,  one  oi*  seven  or  eight  on  each  Ion;; 

Bide,  and  are  so  arranged  that  tho  blast  of  one  side  strikes  l>etwecn  that  of  tho  tuyoro** 

of  the  other  side.    Ihe  flgnre,  which  j^ves  a  section  of  tho  furnace,  c;xplains  this. 

The  discbarge  of  metal  and  slag  takes  place  on  the  two  narrow  sides.    Tho  smelting 

neolt  of  these  furnaces  is  greatly  superior  to  that  of  tho  old-fashioned  ones  with  one 

or  two  tuyen*8,  not  only  with  referonco  to  the  larger  quantity  of  on*  Kuioltod,  in  a 

^ven  time,  but  also  in  saving  a  greater  perc  ntai^o  of  metal  and'  fuel.    Thi^  treatment 

of  such  a  furnace,  however,  is  delicate,  and  it  nMpiired  many  months  running  before, 

^  gradiial  improvement,  a  Itmg  smelting  campaign  was  secured. 

u  is  BorprinQg  that  the  rvutangidar  shape  was  preferred  to  a  c\rcu\ax  otiQ,  lot  Sn- 
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Btaoco,  one  like  tbo  old  iron-oBuiy  foTDnce  of  Sefatroem,  irith  lilut  holes  at  «qi 
toucee  on  Uia  peiipbeiy,  the  very  «SiH:tive  result  of  nhicL  irait  well  kooirn.  Mr 
gave  HQ  eluborate  deecription  of  Rai 
loruace,  alluding  in  tlio  same  to  t 
cular  shaiic.  By  theoretical  ccasoi 
.  tried  to  prove  that  a  circular  fori 
;.  not  admit  of  a  uniform  emi'ltinz 
'  aud  tbat  tlie  couHumjition  of  I'liel 
i  center  nonJd  be  a  nselesa  attc.  St 
atanding  thia  Uieory,  Mr.  ]?iltz,  ol 
berg,  S^LXouy,  coDHtmcte^l  a  circiil 
'  naec,  Gi  fe«t  iu  diuuieter  in  the  clc. 
\ritli  eight  tnyeres,  n-hich  has  ]]rov( 
<  SQCCcagful,  uid  which  it  is  uon-  proii 
deaciilw. 

For  the  sftke  of  greater  coiiveiiii 

baildiDK,  an  eight-sided  Bhajie  waai 

The  nrst  fumaco  of  this  Itinct  wa 

'  If  I  am  not  miatolien,  about  four  ye: 

at  Halsbmcke,  near  t^eiberg.     Fr 

start,  the  result  was  so  favoruiilo 

anpcrior  to  Kaschett'a  that,   with 

modifications  in  regard  to  dimcnsio 

notnber  of  tuyeres,  at  this  time  ui 

fiimaccB  are  in  use  at  Freiberg.    . 

theory  did  not  prove  to  bo  correct 

_  properly  regulated  smelting  u]>eRit 

soH^led  "pigs"  are  formed  eithei 

elsewhere;  the  slaR  rui 


tl.nnghtl»(ay«i».  tinnaliy,  uudistnrb^i  by  crowl. 
tions,  wluch  usually  ~~ 


sary  in  other  fhinacea  on  Jtcconnt  of  clogging  up,  et«. 


1)  frequently 


The  figures  show 
CoDtal  and  vertical  i 
of  one  of  Pi)tz'«  fn 
Ataisropresi'nledaca 
box,  in  which  the 
voiit,  e,  is  phkced,  a 
remaining  space  lieut 
with  a  composition,  v 
nilh  the  nslurv  of  t 
generally  being  comp 
one  part  of  clay  or  toi 
one  part  (volucne)  o 
cool,  coke  or  antlirai 
powdered,  uiised  and 
ened  slightly.     This- 

possible  by  means  of  i 
or  iron  peetles,  aud 
the  space  is  entii-cl< 
and  tlie  crucible  or  r* 
h,  then  cnt  ont,  or  th( 
ble  is  ehope<l  diirii 
stamping.  Theflrsti 
.iapr^eiable.  Theroa 
sometimes  three,  taj 
leading  the  metal  ii 
kettle,  e.  Above  tbt 
ble  are  seven  tuyt 
The  dint.incc  flvm; 
bottom  of  thi«  hearth  is  LI  feet,  nud  from^q  to  the  fec<liiig-ho1e,  I,  10  feet.  In  eon 
tiiyereH  are  nsMl,  lliu  lost  one  is  placed  in  fnintat  f.  a  few  laches  higher  than  tl 
having  nt  the  Haniu  time  a  smalt  inclinatiim,  no  as  to  direct  the  blast  to  tL 

dnt  In  the  center  toward  which  are  directed  the  other  seven,  which  li 
izontal  position.  The  breast,  (,  tests  on  a  hollow  cast-iron  pipe,  coulet 
constant  current  of  water,  as  ore  the  tuyeres.  Tlie  upper  part  of  the  wal 
stispcuded  in  a  cant-lroii  mantle.  Tlie  ailvnntag)^  of  this  ttrran<;cment  lies 
convenience  ami  facility  with  which  the  lire-bricks  above  the  tayeres,  wh 
wostlj  exposed  to  tbo  action  of  heat  aud  of  dissolving  substances,  can  be  n 
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tnd  Tcplnced  iritLout  iuterfi'rine  with  tin'  npper  port.  Being  raflpeiided,  there  is  nlso 
tCL'O  sci:es»  to  the  furmuti  from  all  siiles.  In  jilace  of  the  "hungmp  HUBpeliBioli.'' other 
fnnuux-s  of  the  kiu.l  are  provided  with  three  or  inore  iron  pitlnnt  ou  ivljicli  the  upper 
aiasonry  rests.  The  height  above  the  tnycres  differs  often  greatly  up  ti)  OT  feet.  Tlio 
NCtion  of  the  fotruwe  wideua  always  tavrord  tUe  feeding-bole,  as  tbis  bua  &  beuelicial 


Fig.  a 


The  Pilti  FurnuF'-rertlca]  Hcllan. 
effect  on  the  result  of  smelling     Tlie  force  of  tiie  blast,  finiling  i  lar^Lr  space  )n  tho 
npper  region,  is  diniinisheil  a«  well  nii  the  heat,  aud  tho  ori.  ilitat  c  irriiil  out  duoH  imt 
aoKiiuit  to  more  than  1  pir  iint     The  feudiug  aperture  is  at  t.     The  |;.tses,  etc.,  enter 
dOBt-cbambctB  before  escaping  through  the  chtniuuy. 

One  of  these  furnaces  is  atlenileit  b\  one  smelter,  two  slag-wheelers  mid  three  men 
to  feed.  Ore  and  fuel  are  regularlj  cliargeil  Tho  metal  is  tapped,  fniai  K  to  'iO  lilileit 
in  24  bonn,  Into  one  of  the  two  or  three  t  jp-kottle«  alternately-  TLu  sJog  runs  coti- 
tinnallf  into  a  slag-pot  of  cast  iron  of  a  pyramidal  shape,  the  hav.  being  up.  Tiiiit 
cone  iaS9  incbeit  high  and  82  inches  iu  diauiotcr  on  the  top.  Matte,  or  elobalcs  of  niutat 
uuk  ttiTongli  the  yet  liquid  slag  to  tho  bottom,  iu  case  niiy  Hhould  bo  corrii^  out. 
When  itifi,  tho  pot  is  turoed  over,  tho  end  of  tho  slog-cone  (mhere  tho  metal  or  ninite 
collects)  broken  off  and  melted  over  with  the  ore. 

The  bloat  or  quantity  of  wiud  required  is  not  very  great — for  each  uozxio,  HlHiut 
125  cnbic  feet  per  miunte,  or  fur  seven  tuyerca  Sia  cubic  feut,  at  a  preeuure  of  1  inch 
qoieksilver. 

Is  the  year  1666,  a  Hits  fitmoce,  30  feet  high,  smelted  in  38  days: 

Lead  oitu Mri.OO 

Piiitooaoiw...-. XAl.'M 
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Matte  ami  hearth  from  cupellation,  etc 

Slag 

Mni^eticiron  ore 

Limestone , 

Total 1, 

From  these  were  obtained : 

Matte 

Lead 

Silver 

Slag ; I 

The  slag  contained  1^  per  cent,  of  lead  and  0.71  oz.  of  silver  per  ton.  The 
1,219  tons  of  smelting  material  (which  are  put  into  the  furnace  mixed  together 
snmed  109.8  tons  of  coke,  (middling  quality,)  or  9  per  cent.,  while  the  old  Fr 
double-furnaces  consumed  J 4  per  cent.,  and  other  furnaces  20  per  cent,  and  over. 

According  to  the  census  returns  the  mines  and  smelting  wor 
Eureka  produced  up  to  June  1, 1870,  the  following : 

Eureka  Consolidated  Company,  with  25  men,  in  six  months $2 

Bnttercnp  Comi>any,  with  15  men,  in  four  months 

Jackson  Comyiany,  with  23  men,  in  five  months 1 

Page  &.  Corwiu,  (milling  ores,)  with  20  men,  in  twelve  months 1 


Total 


6 


This  is,  however,  the  product  of  seven  furnaces  and  one  mine,  i 
sends  her  ores  to  Keuo  and  Austin  to  be  amalgamated  ,•*  and  of  c 
part  of  the  year.  The  actual  yield  of  the  Eureka  mines  for  the  cal< 
year  1870  is  not  less  than  $1,200,000.  Toward  the  latter  part  c 
fall  Messrs.  Ogden  &  Dunne  commenced  the  construction  of  cup 
works  at  Eureka,  which  were  exi)ected  to  be  ready  for  work  iu  Decei 

The  yield  of  the  district  increased  steadily,  and  the  bustle  of  i 
and  prosperous  business  was  apparent  on  all  sides.  In  Octobe 
Eureka  Consolidated  produced  1322  tons  bullion,  worth  $300  pei 
The  two  Buttercup  furnaces  produced  6  tons*  bullion  i>er  day. 
Jackson  Company's  furnaees  produced  in  October  02^  tone  bullion,  i 
$350  per  ton.  In  the  mean  time  new  mines  were  discovered  contiii 
in  the  neighborhood,  and  at  present  it  may  be  truly  asserted  that  Ei 
is  one  of  the  foremost  districts  on  the  Pacific  slope.  This  view  is 
l>orted  not  only  by  the  number  of  good  mines  already  known,  but 
cipally  by  the  fact  that  these  mines  carry  base  metal  ores,  which  al 
the  globe  have  been  found  to  be  the  most  permanent. 

The  total  population  of  Lander  County,  according  to  the  late  ce 
is  2,815 ;  218  of  which  are  Chinese. 

NYE  COUNTY. 

Silver  Bend  or  Philadelphia  district^  which  attracted  so  large  a 
of  the  attention  of  mining  men  a  few  years  ago,  and  was  soon 
almost  deserted,  has  taken  a  fresh  start  during  the  last  year. 

This  is  principally  due  to  the  Transylvania  and  El  Dorado  lodes, 
both  of  which  rich  ore  has  been  extracted  and  worked,  paitly  al 
mont,  in  Mr.  Cantield's  10-stamp  mill,  and  partly  at  Austin,  ii 
Manhattan  Mill.  The  Combination  mill  and  mines  have  been  idle^ 
Arizona  an<l  the  northern  extension  ot  the  El  ]>orado  ai*e  spoken 
rich  mines,  but,  so  far  as  I  am  informed,  work  has  not  yet  been  res 
OD  them.    The  El  Doi-ado  South  is  described  by  Mr.  W\  F.  Leoi 
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agent  of  the  company,  in  a  recent  publication  in  detail.    I  quote  bis 
accoant  witb  sligbt  alterations : 

The  claim  is  1,000  feet  lineal  measurement  in  length,  and  covered  by  a  patont  from 
tbe  United  States  Government  to  the  present  owners,  making  the  title  perfect.    The 

aperty  is  owned  by  the  following  persons :  W.  F.  Leon,  5lSi  feet,  of  which  W.  P. 
ord  has  a  small  portion ;  Robert  Mullen,  333^  feet ;  and  C.  F.  Singletary ,  233^  feet.  The 
miningdepartment  isundcr  theimmediatesupervision  of  Mr.  Robert  Mnllen.  As  the  value 
and  importance  of  a  mineral  property  depends  so  much  or  entirely  upon  the  quantity 
and  quality  of  the  supply  of  ore,  a  closely  detailed  description  of  the  £1  Dorado  South 
lode  cannot  prove  otherwise  than  interesting  and  acceptable  to  all  parties  engaged  in 
mining.  The  deposits  occur  in  a  rather  highly  disturbed  zone,  extending  in  a  north- 
erlj^tnd  soatherly  direction,  with  granite  rocks  close  at  hand  on  the  west,  and  on  the  east 
ibte  and  quartzite.  The  vein  is  a  true  tissure,  and  the  gan^e  and  selvage  are  similar  in 
character  to  those  of  the  most  celebrated  silver  mines  in  Mexico,  Peni,  and  Europe. 
Excepting  about  250  feet  at  the  southern  extremity,  the  vein  is  plainly  traceable 
thioQgboat  the  entire  property — in  places  by  magnificent  croppings,  which  rise  three 
and  four  feet  above  the  surface.  Such  outcrops  are  of  an  unusually  massive  character, 
and  consist  of  a  white,  rather  compact  quartz,  richly  clouded  with  lilack  and  antinionial 
nlphnrets  of  silver.  Some  of  the  most  interesting  and  splendid  specimens  of  surface 
iflyer  ores  are  obtained  from  the  exposed  portions  of  the  £1  Dorado  South  lode.  Only  a 
portion,  however,  of  the  vein-matter  is  in  the  solid  condition  represented  by  the  prom- 
inent outcrops  just  described.  In  such  solid  portions  of  the  ledge  the  silver  most  gon- 
enUy  pervades  the  quartz  in  the  form  of  sulphurets.  Nearly  the  entire  contents  of  the 
Tein  above  water-level  are  more  or  less  decomposed,  and  much  of  the  ore  occurs  as 
diloride.  The  lode  varies  from  15  to  40  feet  in  width.  The  productive  portion  of  the 
vein,  the  pay  stratum,  varies  from  9  to  23  feet.  It  is  found  at  times  permeating  the 
entire  vein ;  at  other  times  near  the  hanging  wall.  The  vein  has  been  opened  at 
fimi  different  places  along  the  lode  for  600  feet  by  incline  shafts  and  cuts.  Shaft  No. 
1,  at  the  northeast  end,  132  feet  deep ;  No.  2,  at  80  feet  south  from  first,  172  feet  in 
depth;  No.  3,  the  main  incline  or  working  shaft,  276  feet  in  depth,  220  feet  south  of  No. 
9;  Ko.  4,  at  300  feet  f^om  third,  60  feet  deep,  with  cut-off  75  feet ;  making  640  feet  of 
ahafkuig.' 

At  tl£  depth  of  240  feet  in  the  main  working  shaft,  at  water  line,  a  level  is  being 
nu)  north  in  the  solid  ledge  which  is  now  in  60  feet,  proving  it  to  be  over  11  feet  in 
iHdih,  so  far  displaying  onu  of  the  finest  bodies  of  ore  ever  discovered,  and  impregnat- 
ing the  whole  vein  ;  beautiful  crystallizations,  including  metallic  silver,  a  combination 
«l  silver  and  antimony,  horn  silver  or  chloride  of  silver,  stromeyerite,  sulphuret  of 
•iWer,  stetefeldtite,  the  carbonate  of  copper,  etc.  Much  of  the  best  ore  is  associated 
with  the  oxides  of  copx>er  and  iron.  In  such  cases  the  pcrcenta^  of  silver  ore  is  very 
great,  amounting  at  times  to  25  and  even  30  per  cent*,  of  the  ontiro  mass.  A  few  assays 
of  this  body  of  ore  have  been  made,  varying  jfrom  $53  to  $1,866  per  ton  of  2,000  pounds. 

Beceot  reduction  of  ore  from  the  solid  ledge  in  main  shaft,  at  water  level,  yielded 
per  ton  as  follows : 

AtBehnontMill,  20  tons $207  00  per  ton. 

AtlI»nhattanMill,2tona 8«0  63       " 

AtManhattanAIill,2tons 237  00       « 

At  Manhattan  Mill,  63  tons 220  56       " 

At  the  south  workings  an  enormous  mass  of  chloride  ore,  colored  with  iron,  overrides 

the  solid  lode,  which  has  worked  at  the  mills  in  this  place  and  Austin  from  $130  to  $562 

ptt  ton.    There  are  now  on  the  different  dump-piles  1,000  tons  of  first  and  second  class 

one.    That  being  taken  out  from  the  main  shaft,  and  added  daily  to  the  present  large 

aiMunt^  proves  the  ore  in  sight  above  water  line  worth  alone  at  least  a  quarter  of  a 

million  of  dollars.    The  improvements  on  this  mine  in  tlie  way  of  shails,  levels,  houses, 

ete.,  have  cost  over  $100,000,  and  nothing  has  been  done  but  of  a  useful  nature.    At 

present  a  whim  is  being  used  for  hoisting  which  will  be  replaced  by  steam-hoisting 

works  recently  purchased.    The  engine  has  a  capacity  of  thirty  horse-power.    The 

poliey  pursued  by  the  owners  has  boen  rather  to  prospect  this  famous  lode  than  to 

seek  for  profit.    Already  over  $130,000  has  been  the  yield  of  ores  reduced  from  this 

pnmerty,  at  an  average  of  $175  per  ton.    After  the  steam-hoistine  works  get  inmotiofi, 

linking  on  the  ledge  will  be  continued  for  permanent  work,  ana  at  certain  distances 

In  depth  different  levels  will  be  run  north  and  south  the  entire  length  of  the  claim. 

Bo  aoeri  as  the  mine  is  properly  opened  reduction  works  of  sufiicient  capacity  will  bo 

eieeted  to  work  all  classes  of  ore  taken  from  the  mine  by  the  company. 

The  latter  part  of  Mr.  Leon's  article  expresses  a  sound  policy,  one 
irbich,  if  it  had  been  followed  by  more  mining  companies  in  Kevada^ 
wonld  have  prevented  many  an  ignominious  failure. 

Mr.  Ganfield  intends  to  erect  a  new  mill  famished  with  a  Stet^feldt 

H.  Ex.  10 ^9 
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roaBtiug  farnace,  at  Belraont,  and  as  soon  as  this  is  done  the  great  masi 
of  sixty  to  seventy-five  dollar  ore,  which  cannot  be  worked  to  a  profi 
by  roasting  in  reverberatories  at  Belmont,  nor  stand  the  high  rates  o 
freight  to  Austin  to  bo  roasted  in  the  furnace  at  the  Manhattan  miU 
will  at  once  become  available,  and  a  great  increase  in  the  product  of  the 
district  may  then  confidently  be  expected. 

Montezuma  districi  seems  to  be  destined  to  become  of  special  import 
ance.  Favorable  accounts  with  regard  to  this  district  have  reached  mc 
from  time  to  time  during  the  year. 

The  success  of  Messrs.  McGlew  &  Dawley  has  notably  contributed 
to  the  prosperity  of  the  district  at  large.  The  first-mentioned  gentle 
man  was  formerly  connected  with  the  Twin  River  Company  as  en 
gineer,  and  is  considered  a  very  accomplished  mechanic.  The  fini 
some  time  ago  bought  a  10-stamp  mill,  known  as  the  Falkner,  at  Yao 
kee  Blade.  With  the  help  of  fourteen  laborers  and  two  briek-masom 
they  moved  this  mill  to  the  Montezuma  district,  one  hundred  and  fort^ 
miles,  sawed  50,000  feet  of  lumber,  put  the  mill,  including  three  revei 
beratory  furnaces,  in  running  order,  and  had  a  retort  of  bullion  read^ 
to  melt  in  just  three  months  and  two  days.  This  is  the  quickest  and  mos 
successful  work  ever  done  in  the  State  of  I^evada,  in  that  line.  lli< 
I)ro<luct  from  the  10-stamp  mill  of  McGlew  &  Dawley,  for  the  firs 
month  after  its  completion,  was,  according  to  advices  from  Austin 
$20,000.    Several  new  discoveries  in  the  district  are  spoken  of  favorably 

Morey  district  was  mentioned  in  my  last  report.  The  further  develop 
ments  during  the  last  year  are  given  in  the  following  letter  addressed  %( 
me  by  Mr.  D.  S.  Ogdeu,  the  superintendent  of  the  principal  company  oi 
the  district : 

Agreeably  to  promise^  I  give  the  following  statement  relative  to  Morej  districty 
which  is  mostly  an  extract  from  my  report  of  September  1, 1870^  to  the  company.  The 
district  is  located  seventy-five  miles  southeast  ot  Austin,  upon  the  eastern  slope  of  the 
Hot  Creek  range  of  mountains,  fifteen  miles  north  of  the  village  of  that  name.  From 
this  range  there  is  a  spur  projecting  in  a  northeasterly  direction.  It  has  a  slope  of  dO"i 
terminating  in  a  small  valley. 

There  are  apparently  eighteen  distinct  lodes,  but  as  the  hill  is  i)enetrated  by  tumeU 
it  may  prove  that  some  are  the  extension  of  others,  while  others  may  be  discovered, 
which  (to  not  show  at  the  surface. 

These  veins  are  within  a  belt  of  about  3,000  feet,  divided  into  two  smaller  belt* 
separated  by  a  distance  of  800  feet.  They  all  belong  to  one  company,  and  with  the 
exception  ot  two,  upon  the  top  of  the  mountain,  are  tne  only  ones  known  in  the  distiiflt 
They  are  mostly  perpendicular  lodes  cropping  out  at  intervals  from  the  base  of  ^ 
hill  to  and  over  the  summit  of  the  mountain,  a  distance  of  4,000  feet.  The  position  d 
the  veins  is  such  that  tunnels  commencing  at  the  ravine  are  constantly  upon  theveiitt 
while  penetrating  the  hiU  and  gaining  depth  from  the  surface,  thereby  saving  aU  ei* 

Senses  of  hoisting  and  pumping  machinery  with  their  attendant  expenses,  and  giviai 
raiuage  to  2,000  feet  of  stoping  ground  overhead  to  the  summit  of  the  moautain 
Upon  hve  of  the  mines  considerable  work  has  been  done.  The  American  Eagle  hai 
one  incline  of  90  feet,  and  another  of  60  feet,  with  three  levels  of  60  feet.  The  pay  on 
averages  one  foot  in  w\dth  at  the  surface  and  Id  inches  in  the  bottom  of  the  mdine 
The  entire  ore  has  worked  $190  per  ton.  •  The  Magnolia  has  two  Inclines;  one  75  UtA 
the  other  60  feet  deep.  The  ore  at  the  surface  was  one  foot  wide,  but  at  the  bottom  e 
the  incline  it  is  2\  feet.  The  entire  ore  averages  $200  per  ton,  but  the  last  from  th 
lowest  depth  attained  worked  $480  per  ton.  The  Eureka,  a  paraUel  'ode,  shows  firoi 
the  surface  to  30  feet  down,  the  depth  n(\w  attained,  the  same  character  as  the  kst 
named  mine,  and  the  ore  is  of  the  same  value.  The  Mount  Airy  has  a  shaft  60  fee 
deep.  The  ore  at  the  surface  was  one  foot,  but  at  30  feet  down  is  three  feet  wide,  havin 
entirely  displaced  the  vein-matter.  The  ore  has  averaged  only  $62  per  ton,  tliough  i 
is  apparently  the  same  vein  as  the  Eureka.  The  Cedar  has  one  tunnel  commencing  a 
the  ravine,  which  has  penetrated  the  hill  230  feet.  Three  hundred  and  fifty-eight  %€ 
up  the  hill,  and  192  feet  in  perpendicular  height  from  the  first,  there  is  another  tunm 
of  340  feet  length.  Still  farther  up  the  hill  and  90  feet  perpendicularly  above  the  last 
named  tunnel  there  is  an  open  cut  60  feet  long,  and  of  an  average  depth  of  16  fee 
Within  this  cut  there  is  an  air  passage  to  the  tunnel  below.  The  ore  trom  this  mni 
has  averaged  $260  2>er  ton.    This  is  &e  only  mine  now  aotnally  worked. 
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38  referred  to  compose  the  westerly  group.  There  has  been  bnt  little  done 
i  composing  the  eastern  group.  The  Little  Giant  has  an  open  cut  of  20  feet 
8  feet  deptUy  and  a  shaft  of  20  feet.  The  ore  from  the  mine  worked  $175  per 
Monetary  has  a  small  cut  and  a  shaft  12  feet  deep.  The  ore  at  the  suH*ace, 
V  as  worked,  occurs  in  a  pay  streak  two  feet  wide.  No  ore  from  this  mine 
worked,  bnt  it  will  average  from  $75  to  $100  per  ton  as  per  assays.  The  walls 
mines  are  ver^  regular  and  remarkably  well  defined,  the  vein-matter  being 
to  five  feet  thick.  In  two  of  the  three  mines,  where  the  water  Une  is  reached, 
as  entirely  displaced  the  vein-matter.  In  the  other  the  ore  is  in  compact 
lich  has  a  tinge  of  pink  by  manganese  spar.    It  is  the  purpose  of  the  present 

0  run  three  tunnels  upon  the  line  of  lodes  from  the  base  oi  the  hill,  and  then 
he  other  veins.  Though  the  ore  for  the  last  year  has  been  teamed  to  Belmont, 
,  and  to  Austin,  one  hundred  miles,  by  road  firom  the  mines,  they  have  been 
tn^,  while  being  develox>ed  and  improved.  From  the  position  of  the  lodes 
it  is  clear  that  a  large  force  can  be  put  to  work  in  open  cuts,  tunneling  and 
r  shafts,  thereby  mfudng  stoping  ground  rapidly,  if  there  was  a  mill  upon 

1  to  warrant  it.  The  entire  range  of  mountains,  as  far  as  the  eye  can  reach, 
with  nut  pine,  mountain  mahogany,  and  about  three  miles  distant  there  is 
le  white  pine.  Close  by  the  present  lower  tunnel  is  a  fine  mill-site,  with  an 
)  of  water.  When  the  mines  are  properly  opened  all  the  ore  will  pass  through 
els  to  the  mill,  thus  saving  the  expense  of  teams.  The  valleys  are  filled  with 
w,  sufficient  for  all  the  stock  that  may  ever  be  required  for  mill  and  mining 

As  the  present  company  own  all  the  mines  thus  far  found,  except  two  upon 
t  of  the  mountain,  they  virtually  control  the  whole  district. 

t  of  ores  from  Morey  mines j  worked  from  June  18  to  November 

21, 1870. 

Pounds.    Per  ton. 

3Teek 20,000  $290 

28,000  198 

in 6,540  512 

2,544  289 

12, 320  308 

3, 538  270 

23,748  318 

1,326  196 

Mill 40, 000  251 

rerage  number  of  miners  employed  from  June  1, 1870,  to  the 

ime,  (November,)  has  been  five. 

bal  returns  from  Reveille  district  for  the  year  ending  June  1, 

per  census  of  1870,  were  only  $6,000,  and  those  from  the  Silver 

;trict,  according  to  the  same  source  and  for  the  same  time, 

KM).    The  product  from  all  these  old  districts  has  been  consid- 

ipaired  by  the  rush  of  miners  to  Eureka  and  Cope  districts  and 

It  Lake  countiy  in  Utah. 

jphen  Roberts,  the  assessor  of  Nye  County,  has  kindly  fur- 

6  with  the  following  statistics : 

r  returns  of 'proceeds  of  mines  in  Nye  County j  Nevaday  for  the  year 

ending  June  30, 1870. 

Tons.     Pounds.       Gross  yield. 

arterending  September  30, 1869 121  C92  $14,551  64 

orter  ending  December  31,  1869 1 16  1, 665  19, 550  37 

Mter  ending  March  31,  1870 118  1,518  16,561  92 

itfter  ending  Juno  30, 1870 444  1,503  46,400  96 

1 801      1,378        97,064  89 


ce  sheets  of  the  late  census  give  the  number  of  inhabitants  of 
ty  as  1,087|  of  whom  only  0  are  Chinese. 
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HUMBOLDT  COUNTY. 

I  am  indebted  for  a  valaable  report  upon  the  mining  operatio 
this  county  daring  the  last  year  to  Mr.  D.  Van  Lennep,  of  Union 
His  communication,  together  with  such  other  information  as  I 
been  able  to  obtain  in  regard  to  the  Hamboldt  mines,  is  embodi 
the  following  pages. 

To  the  relapse  daring  several  years,  which  followed  the  first  m 
excitement  in  the  county,  a  more  healthy  state  of  affairs  and  st 
progress  succeeded  in  1870.  It  is  now  acknowledged  on  all  sides 
most  of  the  Humboldt  mines  cannot  be  successfaUy  developed  wii 
t^e  aid  of  more  or  less  ci^ital.  The  only  mines  which  have  paid 
way  from  the  beginning  have  been  those  which,  from  the  start 
nished  a  large  amount  of  shipping  ores,  or,  at  all  events,  a  suffie 
of  rich  ores  to  pay  right  along  for  high  labor  and  heavy  freights, 
assaying  below  $200  per  ton  have  not  been,  as  a  general  thing, 
enough  to  be  shipped  to  San  Francisco.  But  since  the  completi 
the  Central  Pacific  the  shipping  business  has  been  largely  incre 
and  the  mining  interests  are  thus  greatly  indebted  to  the  road ;  and  o 
other  hand,  the  more  facilities  the  railroad  will  extend  to  the  mine 
higher  will  be  its  own  earnings  through  the  increased  developmei 
the  mining  industry. 

Time  has  also  measurably  purged  the  mining  districts  of  this  cc 
of  that  class  who  engaged  in  the  business  only  as  a  speculation,  and 
without  capital.  Those  remaining  are  more  willing  to  earn  their  1 
and  acquire  wealth  by  hard  work  and  by  expending  their  surplus  ean 
in  the  farther  development  of  their  claims.  Humboldt  County  if 
nently  a  silver-bearing  region.  The  few  gold-bearing  ledges  so  fa 
covered  have  not  given  a  uniform  yield,  but  in  almost  all  cases  th< 
clous  metal  was  found  to  be  very  unequally  distributed  in  the  ] 
Still  less  gold  is  found  in  placers  in  the  mountain  gulches ;  and  e^ 
there  were  a  greater  supply,  it  probably  could  not  be  worked  to  a< 
tage  in  most  localities  on  account  of  the  great  scarcity  of  running  t 
In  most  of  the  mining  districts  the  rich  silver  ledges  have  been  fou 
limestone  and  calcareous  slates.  Galena,  copper  ores,  sometimes  rj 
silver,  gray  antimony,  and  gold-bearing  quartz  have  generally  beei 
covered  in  metamorphic  sandstone  and  slates,  in  trap,  porphyries, 
which  frequently  occur  close  to  the  limestone  and  calcareous  slater 

In  Battle  Mountain  districtj  the  oldest  camp.  Battle  Mountain  pi 
has  not  seen  continued  prosperity.  The  Little  Giant,  the  first  disci 
in  the  district  and  the  main  support  of  the  camp,  is  yielding  little 
ore  at  present.  Both  the  mine  and  mill  were  sold  in  the  fall  of  IS 
a  San  Francisco  capitalist,  and  for  the  want  of  ore  the  mill  is  noi 
on  tailings.  In  consequence  of  all  this  the  place  has  declined  com 
ably  during  the  year.  Galena,  another  mining  camp  in  the  dis 
about  six  miles  south  on  the  same  range  of  mountains,  has,  on  the 
trary,  been  growing  daily.  There  are  several  good  mines  in  that  ^ 
ity,  and  it  is  likely  to  bo  one  of  the  best  mining  camps  of  the  cour 
not  of  the  State.  Galena  predominates  in  the  ores,  and  is  mixckl 
rich  silver  ores.  Some  of  this  ore  can  only  be  worked  or  reduced  a^ 
tageously  by  smelting,  while  others  can  be  worked  by  mill  process. 
Butte  ledge,  worked  ror  about  a  year  by  the  first  locators,  has  yi< 
sufficient  shipping  ore  to  enable  the  owners  to  keep  a  body  of  twei 
thirty  miners  constantly  at  work.  The  mine  was  thus  oi)ened  to 
advantage,  ex^iosing  many  thousand  tons  of  ore.  In  the  month  oi 
cember  it  was  sold  to  a  San  Francisco  company,  together  with  a 
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amoant  of  milling  ore  on  the  dnmps,  for  $75,000.    The  buyers  are  mak- 
ing the  necessary  aiTangetneut^  to  bnikl  a  30-stamp  mill  a  short  dis- 
tance from  the  mine.    The  "  White''  ledge  yields  also  good  ores  of  silver 
and  lead,  and  the  owners  will  undoubtedly  realize  handsome  profits.    A 
steam-pomp  was  placed  at  this  mine  last  summer,  on  account  of  the  vast 
increase  of  water  in  the  works.    The  Avalanch  yields  rich  galena.    The 
water  and  limited  means  of  the  owners  are  the  obstacles  to  its  imme- 
diate development.    The  Shiloh  is  also  a  rich  galeua  mine,  but  it  has  been 
stopped  on  account  of  water  and  the  small  means  of  the  owners.    The 
Baena  Vista  ledge  has  not  yet  proved  a  success.    There  are  many  other 
daims  which  wiU  come  to  the  notice  of  the  public  as  soon  as  the  ueces- 
Hary  work  is  performed  on  them.    In  the  same  district,  about  two  miles 
Moth  of  Galena,  is  another  camp  called  Copper  Canon,  in  which  are 
found  good  copper  mines,  bearing  carbonate:^,  oxides,  native  cox)[>er,  etc. 
One  of  them  is  owned  by  an  English  company.    The  ores  are  shipped 
at  present  to  San  Francisco.    They  contain  a  small  amount  of  silver. 

There  has  been  an  attempt  to  run  a  smelting  furnace  on  Duck  Creek, 
tbe  stream  coming  out  of  Galena  CaHoD,  but  it  has  so  far  been  a  failure. 
The  camp  is  yet  too  young  to  furnish  the  steady  supply  of  ore  necessary 
to  ran  a  furnace  profitably. 

The  Trenton  ledge  is  also  in  Battle  Mountain  district ;  it  is  situated 
aboat  seven  miles  northwest  of  Galena  on  the  western  slope,  or  rather 
in  one  of  the  western  canons  of  the  same  range.  Battle  Mountain,  Ga- 
loia,  and  Copper  Caiion  are  all  in  the  canons  cutting  the  range  on  it^ 
eastern  slope.  The  Trenton  has  been  worked  for  several  mouths,  and  a 
efmsiderable  amount  of  ore  is  now  out.  In  the  month  of  December  the 
company  owning  the  mine  have  purchased  one  of  the  mills  of  Gold  Bun 
district  called  Holt's  mill,  and  have  erected  the  same  about  six  miles 
ftom  their  mine.  It  was  expected  to  commence  working  the  rock  in  the 
beginning  of  the  year  1871.    It  has  four  stamps  and  two  pans. 

In  Gold  Run  district^  the  Golconda  mine  was  worked  until  about  the 
beginning  of  April,  when,  on  account  of  the  low-grade  ores  taken  from 
the  levels  worked,  it  was  discontinued,  and  has  been  idle  ever  since. 
The  mine  has  been  worked  only  to  a  depth  of  about  30  feet  below  the 
level  of  the  tunnel.  The  amount  of  water  at  that  depth  requires  a 
steampnmp  to  overcome  it,  and  the  company  do  not  seem  to  consider 
it  advisable  to  put  this  up  at  present.  There  is  a  good  chance  of  get- 
ting richer  rock  lower  down,  for  the  ledge  diminishes  in  size,  and  the 
pay  streaks  are  more  concentrated.  In  the  upi>er  portion  it  is  from  7 
ta  8  feet  wide.  The  mill  of  the  Golconda  mine  was  worked  mostly  on 
tailings  in  the  winter  months  and  until  the  middle  of  spring.  The  ore 
is  decomposed  and  contains  lead  and  silver.  It  has  been  worked  by 
the  mill  to  ne^urly  50  per  cent,  of  the  assay  value. 

On  the  second  extension  of  the  Grolcoiula  mine,  work  has  been  done 
last  fsHl.  About  200  tons  of  ore  have  been  extracted,  and  the  Golconda 
nill,  a  water-wheel  mill,  was  to  have  reduced  the  ore.  It  is  now  i*e- 
ported  that  the  ore  is  too  poor  to  bear  the  expense  of  working  and  trans- 
p(»tation. 

Besides  the  above-named  ledge,  the  Jefferson,  the  Cumberland,  and 
others,  have  been  worked  considerably  in  the  above-mentioned  district, 
but  nntil  now  the  mineral  has  been  too  poor  to  bear  the  expenses  of  ex- 
traction, milling,  and  transi>ortation. 

In  Central  district,  on  the  eastern  side  of  the  mountain  forming  the 
district,  two  i)erseveriug  miners  have  worked  a  ledgo  during  the  ye4ir, 
and  with  a  small  prosi)ecting  mill  have  reduced  enough  to  pay  for  their 
troable  and  expenses. 
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In  the  fall  another  ledge,  with  a  narrow  streak  of  rich  mineral,  w 
fonnd  and  worked.    The  ore  is  sent  by  rail  to  San  Francisco. 

In  UcJio  district,  situated  south  of  Humboldt  district,  the  Alpha  mil 
owned  by  an  English  company,  has  been  worked  but  little  during  t 
year.  The  ledge  seems  to  have  given  out,  and  further  prospecting  h 
been  carried  on  under  a  disadvantage  on  account  of  too  much  water 
the  mine.  The  extension  of  the  Alpha,  owned  by  the  original  locate 
of  the  Alpha,  has  been  worked  with  much  success,  and  a  great  deal 
mineral  was  extracted.  The  richest  portion  was  and  is  now  shipped 
San  Francisco,  and  the  poorest,  or  milling  ore,  is  ready  at  the  mine 
be  worked  by  a  mill  just  erected  near  the  Rye  Patch  Station,  Centi 
Pacific  Bailroad,  which  is  about  three  miles  from  the  mine.  This  n: 
depends  for  its  supply  of  water  on  a  well  sunk  near  the  mill.  It  has  t 
stamps,  but  only  five  have  been  put  up.  The  pans  are  rimmed  wi 
wood,  to  avoid  the  action  of  iron  on  the  chemicals.  The  ore  is  di 
crushed,  then  carried  to  a  second  story  of  the  building,  and  dropp 
through  fire  in  a  furnace  which  works  on  the  same  principle  as  the  Ste 
feddt  furnace.  After  this  it  is  worked  in  the  pans.  The  result  is  i 
yet  known,  the  work  going  on  at  the  present  hour. 

In  ikinta  Clara  district,  lying  on  the  eastern  slope  of  the  Hnmbol 
range,  (it  is  northeast  of  Star  Peak,  and  bounded  on  the  south  by  Si 
district,)  an  old  ledge  has  been  taken  up  and  worked  a  good  portion 
the  year  without  any  marked  success. 

Star  district, — ^The  De  Soto  has  been  worked  most  of  the  summer  a 
fall  by  a  few  hands,  extracting  all  accessible  shipping  ore  for  the  S 
Francisco  market,  and  laying  the  poorer  quality  by  for  future  conc< 
tratiou.  This  work  was  principally  done  with  a  view  of  prospecting  1 
mine.  Last  summer  the  owners  of  the  Sheba  mine  made  arrangemei 
with  J.  C.  Fall  &  Co.,  of  Unionville,  to  work  the  mine  and  concentrj 
the  ore  found  on  the  dump,  as  an  overshot  water-wheel  was  construci 
a  few  hundred  feet  below  the  dump,  and  five  stamps  were  erected,  w 
sluices,  etc.,  for  concentration.  It  was  run  for  a  few  days,  but  befi 
everything  could  be  arranged  for  a  successful  working  the  supply 
water  in  the  caiion  diminished  so  much  that  the  wheel  could  not  be  n 
It  will  be  put  in  running  order  with  the  increase  of  the  water  in  the  sprii 
The  mine  has  been  ste^ily  worked  by  a  small  force  all  summer  and  fi 
and  regular  shipments  of  the  richest  part  of  the  ledge  have  been  effect 
The  mine  has  been  perseveringly  prospected.  The  ledge  on  the  west* 
side  of  the  main  tunnel  had  been  lost,  being  here  displaced  by  a  cro 
course  cutting  it  diagonally.  The  cross-course  was  followed  last  sumo 
for  about  200  feet,  when  casings  with  quartz  were  reached  to  the  w< 
of  it.  These  casings  were  again  followed  about  100  feet,  when  a  lai 
body,  of  quartz  was  found,  bearing  much  rich  mineral.  It  seems  j 
uncertain  whether  this  is  the  continuation  of  the  old  ledge  or  mer 
a  deposit  of  mineral.  However  that  may  be,  the  perseverance  and  fai 
of  the  managers  have  been  well  compensated  by  the  rich  discovery, 
the  same  district,  in  a  caiion  south  of  Star  Gallon,  two  ledges  of  gi 
antimony  have  been  worked  in  November  and  December,  and  the  m 
eral  shipped  to  San  Francisco  in  small  quantities.  It  is  thought  to  p 
the  owners  a  few  dollars  per  ton  profit. 

In  Buena  Vista  district  the  point  of  all-absorbing  interest  during  i 
year  has  been  the  law-suit  and  final  compromivso  of  the  two  mines 
the  Arizona  and  Silver  Co.'s,  which  lie  in  close  proximity  to  ea 
other.  The  quarrel  began  last  year,  during  the  fall,  and  a  receiver  ^ 
appointed  by  the  court  to  account  for  and  take  charge  of  me  ore  comi 
oat  of  the  ground  in  dispute.    Unionville,  the  couuty-seat,  being  in  t 
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district,  and  only  aboat  a  mile  from  the  mines  spoken  of,  it  was  easier 
for  the  contending  parties  to  have  the  matter  examined  by  the  judge, 
the  jur^^men,  etc.,  than  if  otherwise  situated.  The  main  point  in  the 
case  was  to  ascertain  whether  the  two  mines  found  in  the  hill  are  on 
one  and  the  same  lexlge,  or  on  two  different  ledges  crossing  each  other. 
The  suit  came  off  last  spring,  and  a  verdict  was  given  in  favor  of  the 
two-ledge  theory.  The  case  was  appealed,  and  the  contending  parties, 
after  divers  and  vexatious  expenses,  hard  feelings  toward  each  other, 
and  bail  forebodings  as  to  the  final  result,  with  which  a  long  list  of  legal 
expenses,  running  high  on  this  coast,  was  surely  connected,  determined 
at  lajst,  -very  wisely,  to  compromise  the  suit  by  consolidation.  This  was 
effected  in  October,  and  since  then  the  lost  time  has  been  redeemed  by 
greater  activity,  which  has  been  rewarded  by  the  extraction  of  a  larger 
amount  of  rich  ore  than  the  mines  ever  yielded  before. 

The  ledges  thus  far  have  been  worked  for  about  70  teet  perpendicularly 
below  the  outcrops.*  Below  this  depth  the  quartz  has  given  out ;  the 
walls  are  yet  discernible,  but  have  not  been  followed.  The  foot-wall  is 
black  limestone  and  calcareous  slates,  in  some  •parts  of  which  are  found 
ammonites.  The  most  westerly'  ledge,  running  a  little  east  of  south,  has 
been  followed  into  the  hill,  until  the  present  time,  for  about  550  feet  on  its 
course,  and  it  bears  uniformly  good  mineral,  mixed  with  rich  shipping 
oi'e.  The  easterly  ledge  runs  nearly  southeast,  and  has  been  followed 
fbr  about  400  feet,  300  feet  of  which  bear  good  mineral,  and  in  places 
large  spots  of  shipping  ores.  The  last  1^  feet  were  run  in  broken 
ground,  in  which  the  little  minei*al  was  all  much  scattered.  Some  work 
done  last  month  on  one  side  of  the  tunnel  gives  some  hopes  of  finding 
the  solid  ledge  again. 

The  owners  stoped  out  much  ground  last  summer  and  fall.  At  pres- 
ent and  during  the  rest  of  the  winter  the  mine  will  be  put  in  shape  to 
extract  a  large  amount  of  ore  as  soon  as  fine  weather  set^  in. 

The  Manitowoc  mine,  a  mine  adjoining  the  two  mentioned  above,  has 
been  worked  out  during  the  ye^r.  Work  was  discontinued  at  the  end 
of  summer.  It  is  a  nearly  flat  ledge,  which  has  been  followed  into  the 
hill  about  200  feet,  where  i&  thinned  out  to  a  mere  thread,  and  was 
abandoned.    It  belongs  to  Fall  &  Temple. 

The  amount  of  rock  which  came  out  of  the  Fall  &  Temple  mines 
daring  the  first  nine  and  a  half  months  of  the  year,  t.  c,  until  the  com- 
piomise  was  made,  is  5,233  tons.  The  rock  taken  out  of  the  Silver 
Mining  Company's  mine  during  the  same  time  is  1,421  tons.  The  rock 
laised  since  the  compromise  to  the  end  of  the  year,  i.  e.,  from  Octob<»r 
10  to  December  31,  is  2,492  tons.  Total  from  the  three  mines  during 
the  year,  9,146  tons. 

The  three  mills,  the  Pioneer,  the  Arizona,  and  the  Silver  Mining  Com- 
pany's mill,  have  run  mostly  on  Arizona  and  Manitowoc  ores  during  the 
year.  The  Pioneer  Mill  was  renovated  and  enlarged  in  the  beginning 
of  the  year  1870.  To  the  old  water-wheel  a  small  engine  was  added  as 
motive  power.  The  eight  old  pans  were  replaced  by  three  large  ones  of 
Wheeler's  pattern.  A  new  boiler  was  put  uj),  and  a  fine  battery  of  ten 
stamps  completes  the  renovation.  It  has  crushed  since  the  change  was 
effected  about  2,600  tons  of  rock,  and  many  hundred  tons  of  tailings  have 
been  passed  through  the  pans  besides.  The  Arizona  Mill  has  cruslie<l 
not  far  from  3,500  tons.  The  Silver  Mining  Company's  mill  was  stopped 
for  a  considerable  time  during  the  summer  for  want  of  rock  and  for 
repairs.  It  has  now  a  battery  of  ten  stamps  and  three  large  pans,  and 
lias  worked  about  2,000  tons  of  rock,  besides  many  tons  of  tailings. 

I  am  unable  to  give  the  shipment  of  bullion  from  Uniouville  in  detail^ 
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but  I  bave  taken  carefiil  notes  of  tbe  sbipments  from  tbe  books  of  the 
two  firms  tbat  bave  sent  tbe  most  to  San  Francisco,  viz: 

Sent  by  J.  C.  Fall  &  Co.  until  tbe  middle  of  October,  actual 

value ..'. 8170, 895  04 

By  tbe  Silver  Mining  Company,  value  about 52, 300  00 

By  botli  firms  for  tbe  second  balf  of  October,  |  ^^^'^9  qo  \       10, 312  96 

In  November ' 16,682  96 

In  December 32, 641  08 

Total  during  1870 291*,  732  94 


Tbe  old  Inskip  ledge  and  tbe  Nortb  Star  bave  been  worked  Rteadily 
all  summer  and  fall  for  account  of  a  New  York  company — ^the  Pioneer 
and  Inskip.    Tbe  two  mines  are  close  togetber,  and  are  supi)osed  to  be 
on  tbe  same  ledge ;  they  lie  about  half  a  mile  southwest  of  the  Arizona 
mines.    Tbe  country  rock  in  which  tbe  ledges  are  found  is  calcareous 
slate,  which  is  apparently  cut  through  in  two  different  places  by  paral- 
lel dikes  of  porphyry.    This  eruptive  rock  has  disturbed  tbe  ground 
much.    In  the  Inskip  tbe  ledge  has  been  persistently  followed  in  all  its 
freaks,  but  thus  far  the  rich  mineral  has  only  been  found  in  bunches. 
Work  has  been  stopped  at  present  in  this  mine.    On  the  North  St^fir 
ground,  cut  already  by  several  old  works,  prospecting  was  carried  on^ 
on  various  seams  until  a  wide  ledge  was  found  with  paying  minernL. 
This  was  followed  until  another  smaller  ledge  was  reached  joining  the* 
first,  and  also  bearing  good  mineral.    From  these  quite  a  large  quantity" 
of  quartz  has  been  removed,  and  they  are  still  yielding  without  'anjr 
falling  off.    The  rock  taken  out  of  tbe  two  mines  and  hauled  to  thi^ 
Pioneer  Mill  amounts,  to  December  31,'  to  231  tons ;  of  this  about  sevew 
tons  of  shipping  ore  have  been  picked  and  sent  to  San  Francisco  for 
sale.    They  yielded  about  $350  per  ton,  net.    The  ore  has  much  lead  im 
it,  and  i)roduces  very  base  bullion  by  mill  process. 

The  Potosi  ledge  is  about  a  mile  south  of  the  North  Star,  on  the  same 
belt.  A  good  deal  of  work  has  been  done  on  it  Now  some  miners 
bave  a  contract  to  run  an  adit  of  50  fe-et  on  the  ledge,  whicb  shows 
quartz  spotted  with  mineral. 

During  tbe  summer  and  fall  tbe  Crystal  ledge,  located  near  tbe  sum- 
mit of  tbe  main  range,  at  tbe  head  of  Wilson  Oaiion,  about  four  miles 
from  Union ville,  and  west  of  the  Arizona  ledge,  has  been  worked  in  a 
small  way  with  constancy  and  perseverance  by  the  discoverers.  Ship- 
ping ore  has  been  taken  out  to  pay,  probably,  for  all  the  work  done ;  but 
tbe  inaccessible  situation  of  tbe  claim  has,  up  to  the  present,  prevented 
the  shipment  of  the  same.  The  claim  lies  in  limestone.  Its  high  posi- 
tion on  the  mountains  prevents  working  in  the  winter. 

The  Eclipse,  another  claim,  has  been  worked  by  two  of  tbe  owners 
daring  tbe  year.  It  is  in  Eagle  Oaiion,  and  about  three  miles  west  of 
Uuiouville.  Shipping  ore  has  been  sent  to  San  Francisco,  and  said  to 
bave  netted  about  $130  to  the  ton. 

Tbe  Seminole  ledge,  owned  by  an  eastern  company,  was  visited  last 
spring  by  two  of  the  principal  owners.  It  is  situated  about  a  quarter 
of  a  mile  west  of  the  upper  town  of  Unionville.  The  company  have 
nin  a  tunnel  of  over  600  feet  in  length  into  the  hill  to  reach  the"  ledge, 
tbe  outcrop  of  which  is  found  high  up  on  the  bill,  northwest  of  the  tun- 
nel. The  latter  having  been  run  considerably  beyond  the  point  where 
tlie  ledge  was  expected  to  cross  its  course,  it  was  deemed  ^visable  to 
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follow  the  outcrop  above  meutioiied  along  the  hill  to  a  iM)int  right  above 
the  tuuuel.    But  this  was  foiind  to  be  impracticable  without  a  heavy 
outlay^  as  the  gi*ound  was  disturbed  on  the  line  of  the  ledge,  between 
the  outcrop  and  the  line  of  the  tunnel.    At  this  crisis  the  owners  had 
about  three  tons  taken  out  of  a  small  shaft  sunk  on  the  outcrop  of  the 
ledge,  which  was  crushed  and  amalgamated  in  the  battery  to  take  up 
the  gold  found  in  the  rock.    The  bullion,  pulp,  and  tailings  were  tested 
by  assay.    The  result  seems  to  have  been  unfavorable,  and  since  then 
the  work  has  been  entirely  stopped.    The  belief  of  the  value  of  the 
mine  had  been  based  on  assays  made  of  specimens  taken  out  of  the 
shaft  on  the  outcrop.    But,  as  is  too  often  the  case,  these  people  de- 
ceived themselves  very  innocently  by  supposing  that  a  specimen  is  a 
criterion  of  the  value  of  a  mine. 

The  prospecting  done  in  Indian  district^  lyiag  south  of  Buena  Yista, 
iias  not  resulted  in  any  valuable  discovery. 

In  Sacramento  district^  the  Batavia  Company  placed  steam  hoisting- 
works  on  the  Bochester  shaft  and  considerable  work  was  performed  on 
tlie  mine.  But  the  drift  run  from  the  shaft  to  strike  tlio  ledge  having 
failed  to  find  any  paying  quartz,  the  work  was  discontinued.  The  presi- 
dent of  the  company  visited  the  country  with  an  enterprising  stockholder 
and  made  arrangements  to  explore  a  claim  found  in  the  vicinity  of  the 
Rochester  mine.  This  was  also  abandoned  because  the  company  finally 
purchased  the  Genti'al  Pacific  mine,  in  Belief  district,  about  ten  miles 
east  of  the  Rochester. 

Belief  district  was  organized  at  the  end  of  1869  or  the  beginning  of 
1.870.    It  is  about  twenty-iUre  miles  a  little  west  of  south  of  Unionville. 
The  Humboldt  range  in  approaching  the  Humboldt  Sink  divides  into 
two  branches,  one  extending  west  of  the  sink  and  the  other  northeast. 
Belief  district  comprises  a  portion  of  the  last-mentioned  hills.    The 
formations  of  limestones,  metamorphic  sandstones,  and  traps  arc  very 
distinctly  recognised  already  at  a  distance  from  these  hills.    The  ledges 
found  there  occur  between  the  strata  of  the  difierent  rocks  and  run  with 
them.    Many  claims  have  been  located,  but  as  yet  only  the  Central 
Pacific  ledge  has  been  worked  enough  to  test  its  value.    The  discoverer 
has  worked  it  successfully  by  shipping  to  San  Francisco  or  Beno  the 
richest  portion  of  the  ore.    His  partners,  however,  having  brought  a 
hkwsait  against  him,  the  hirger  x)ortion  of  the  mine  was  sold  to  the 
Batavia  Company,  an  eastern  company,  at  a  low  figure.    The  Batavia 
have  worked  the  mine  until  recently.    Tliere  being  over  a  thousand  tons 
rf  rock  on  the  dump,  work  was  discontinued  for  the  present.    Two  or 
three  shipments  of  ore  were  made  by  the  company,  and  the  report  is 
that  a  ten-stamp  mill  will  be  erected  in  the  canon  in  1871;  in  fact,  one 
of  the  leading  members  of  the  company  is  daily  expected  on  the  si)ot  to 
make  the  necessary  arrangements  for  construction.    The  mine  is  about 
seventeen  miles  irom  Oreana,  a  station  on  the  Central  Pacntic  Bailroad. 
I  am  not  aware  of  the  causes  that  have  changed  the  former  activity 
in  Trinity  district  into  the  present  stagnation ;  but  the  few  facts  that  I 
know  may  be  stated  here,  together  with  the  geneml  transactions  during 
the  year.    The  mines  had  been  idle  for  many  months,  and  the  works  at 
Oreana  shut  down  and  attached  by  the  creditors  of  the  lilontezuma 
Company,  when,  last  February,  after  the  term  allowed  by  Uiw  for  s^ile 
had  expired,  the  works  of  the  Montezuma  Company  were  bought  by  a 
San  Francisco  capitalist.    It  is  reported  that  Toomey  &  Mossheiuier 
rented  the  works  irom  the  owners  for  a  number  of  years.    Mr.  Moss- 
heimer  went  to  Oreana,  made  many  repairs,  and  bought  in  the  tools  be- 
longing to  the  works  and  which  had  been  in  the  hands  of  the  credltov^ 
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of  the  Monteznma  Company.  He  thas  spent  several  thousand  dollars. 
He  had  a  good  deal  of  rock  on  band,  and  made  three  or  four  attempts 
to  run  the  smelting  furnace,  but  failed  to  succeed  in  smelting  the  rock 
properly ;  each  time  the  furnace  cooled  and  had  to  be  torn  down  at  the 
hearth  and  repaired.  After  this  Mr.  Drake,  it  is  reported,  rented  the 
works.  Drake  worked  successfully  for  about  a  month,  and  ship])ed  by 
railroad  about  25  tons  of  metal  to  San  Francisco,  <and  from  there  it 
was  sent  to  Swansea.  He  got,  it  is  said,  $D0  per  ton  in  advance,  but 
having  little  capital,  and  not  being  able  to  dispose  of  the  metal  immedi- 
ately, had  to  close  the  works  for  want  of  means. 

Mr.  Strout  also  made  an  attempt  at  smelting.  He  leased  the  Savan- 
nah mine  and  built  a  furnace.  The  furnace  was  too  large  at  first }  then 
the  tuyere  was  too  small.  He  made  two  runs  with  partial  succeels,  and 
being  without  capital  could  not  meet  the  demands  of  his  creditors. 
The  Savannah  mine  gave  out  in  the  portion  he  was  at  work  on,  and  this 
made  his  situation  still  less  tenable. 

Mr.  Torrey,  who  in  early  days  had  built  some  works  at  Etna^  about 
three  miles  on  the  Humboldt  Eiver  above  Oreana,  and  which  had  fallen 
into  the  hands  of  creditors  at  the  time,  went  this  summer  to  the  spot, 
repaired  the  works,  built  a  water-wheel  on  the  river,  and  connected  his 
machinery  with  it.  The  works  are  said  to  be  constructed  so  as  to  work 
economically.  He  made,  however,  two  different  attempts  at  smelting, 
but  failed,  and  his  workmen  all  became  sick  from  the  antimonial  fumes. 
He  is  still  at  work  on  tailings  in  a  mill  connected  with  the  works,  I  am 
told. 

It  will  be  conceded  by  people  conversant  with  the  mining  interests  of 
Humboldt  County  that  smelting  works  on  the  Humboldt  Biver,  prop- 
erly and  economically  built,  erected  and  run  by  men  of  experience  who 
understand  the  business,  would  be  very  desirable.  They  would  save 
much  tmnaportation,  give  employment  to  many  in  the  county,  and  be  a 
source  of  revenue  to  the  county  and  the  owners. 

Much  capital  is  needed  for  such  an  enterprise,  in  order  to  secure 
the  greatest  economy  in  smelting,  buying  of  ores,  &c.  A  formidable 
obstacle  is,  however,  the  scarcity  of  fuel ;  but  this  may  be  overcome  in 
time  by  new  discoveries  of  coal  and  cheaper  means  of  transportation 
by  railroads.  Coal  from  the  Wahsatch  Mountains,  near  the  line  of  the 
Union  Paciiic  Railroad,  is  now  delivered  at  Mill  City  for  813  \>eT  ton. 
This  is  likely  soon  to  take  the  place  of  wood  in  all  places  near  the  line  of 
the  railroad. 

During  the  last  year  the  bullion  returns  are  no  criterion  for  the  prod 
uct  of  the  mines  of  Humboldt  County,  a  great  deid  of  oi*e  having 
been  shipped  to  different  places  for  reduction  outside  of  the  county. 
The  works  at  lieno,  using  the  Stetefeldt  furnace,  and  guaranteeing  8i 
per  cent,  of  the  assay  value  to  customers,  have  reduced  considerable 
mineral  rich  enough  to  bear  the  expense  of  transportation,  bagging^ 
and  miUing.  It  has  also  been  the  practice  of  miners  to  send  to  the 
same  works  a  few  tons  at  a  time  to  test  their  rock.  Others,  again,  sell 
their  rich  ores  at  San  Francisco  to  the  smelting  works,  or  to  English 
and  eastern  agents  for  further  shipment ;  while  others,  again,  obtain 
advances  and  ship  to  Swansea  direct  for  sale  on  commission.  This  is 
dpne  for  all  kinds  of  minerals  that  are  valuable  enough  to  bear  the  inci- 
dental expenses. 

I  have  obtained  a  statement  of  ore  shipments  made  from  this  place. 
It  comprises  almost  all  the  rich  ore  shipped.  There  were  a  few  small 
lots  sent  out  on  trial  which  I  could  not  obtain,  but  they  would  not  mate- 
rJally  alter  the  total. 


CONDITION   OF  MINING  INDUSTRY — ^NEVADA.  139 

Shipped  by  J.  C.  Fall  &  Co.,  aboat  100  tons,  yielding  net  in 
round  figures $33, 500 

Shipped  by  the  Silver  Mining  Company  to  the  month  of  Octo- 
ber, about  44  tons 15, 300 

Shipped  by  the  Arizona  Association  during  the  months  of  Oc- 
tober, November,  and  December,  80  tons 30, 000 

Total - 78,800 

These  were  ores  containing  lead,  antimony,  and  sometimes  copper 
and  iron,  besides  the  silver. 

The  difficulty  of  reducing  properly  the  silver  ores  of  Humboldt  County 
by  the  raw  Washoe  method  compels  the  shipment  of  all  rich  ores  out  of 
the  county  for  reduction  in  such  places  where  it  can  be  done  more  thor- 
oughly. The  advantages  of  the  Stetefeldt  furnace  are  not  vet  under- 
8t(x>d,  and  the  expenses  of  construction,  of  buying  the  right  to  use  it, 
and  the  paying  of  the  royalty,  as  well  as  the  prejudice  against  new  inven- 
ti<m8,  aro  obstacles  in  the  way  of  its  getting  into  general  use.  By  the 
Washoe  method  from  30  to  50  -per  cent,  of  the  assay  value  are  obtained, 
according  to  the  character  of  the  ores  and  the  experience  of  the  amal- 
gamators. In  Virginia  City  not  much  more  is  obtained  of  the  silver  in 
the  ore,  but  those  ores  having  a  good  percentage  of  gold,  which  is 
worked  up  to  90  per  cent,  of  assay  value  by  the  method,  it  increases 
the  proportion  of  the  yield  of  the  whole  rock. 

The  advance  in  the  price  of  quicksilver  by  speculation  at  San  Fran- 
cisco is  very  detrimental  to  the  mining  interests  of  this  coast.  In  Hum- 
boldt County  it  amounts  to  30  cent^  to  the  pound. 

Cost  of  mining  aM  reducing  ores  in  Buena  Vista  district^  Humboldt 
County^  Nevada, — ^Population,  500.  Wages  of  first-class  miners,  $4,  or 
$3  and  board,  per  day  5  wages  of  surface  laborers,  82  50  and  board,  or 
$3  50,  i)er  day.  Cost  of  lumber  i)er  M,  $36  to  $40 :  cost  of  mining  tim- 
ber, $36  to  $40;  cost  of  common  powder,  $4  to  $4  50 ;  cost  of  giant- 
IK)wder,  $1  25  per  pound,  used  very  little ;  cost  of  quicksilver,  62^  to  70 
cents,  increased  lately  to  92i  cents,  per  pound ;  cost  of  freight  from  base 
of  supplies,  $40  per  ton.  Cost  of  fuel :  cedar  wood,  $12 ;  mountain  ma- 
hogany, $15;  stone-coal,  from  $20  to  $25.  Average  mining  cost  per 
ton,  $8  to  $15;  average  milling  cost  per  ton,  $10  to  $12;  average  pulp 
assays  of  ore,  $60  to  $90 ;  average  yield  of  ore,  $25  to  $40. 

Remarks. — Indians  are  paid  from  $1  50  to  $2  50  per  day ;  Chinamen, 
in  and  about  the  mills,  for  wheeling  tailings,  &;c.,  $1  50 ;  for  firing  fiir- 
naee,  $2,  boarding  themselves.  White  men  in  the  mills :  engineer,  $4 
and  board ;  panman,  from  $2  50  to  $3  and  board ;  for  assorting  rock, 
$2  50  and  board.  This  year  common  laborers  are  more  abundant,  and 
can  be  had  frequently  at  lower  rates. 

In  the  Arizona  mine  sawed  timber  from  the  Sierras  is  used,  coming 
here  at  about  $36.    It  is  for  sale  here  at  the  lumber  yard  at  $40. 

Giant-powder  is  only  used  in  open  cuts,  and  where  a  single  man  is  at 
work ;  also  for  very  wet  ground.    The  use  thus  far  is  very  limited. 

Freight  has  been  reduced  during  the  year.  For  slupping  back  freight 
to  San  Francisco  it  is  a  great  deal  chea|)er,  and  often  $11,  and  even  $10, 
per  ton,  if  special  contract  is  made  for  a  large  quantity. 

Stone-coal  is  hardly  used ;  so  far  only,  I  believe,  for  blaeksmithing. 
A  trial  to  bum  it  in  one  of  the  mills  has  failed.  It  can  be  had  by  the 
quantity  at  about  $20;  in  small  lots,  at  $25. 

At  the  Anzona  mine  the  mining  has  probably  cost  this  year  about  $8 
per  ton.    In  smaller  mines  the  cost  goes  as  high  as  $15  per  ton. 
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The  following  information  about  mining  operations  in  the  Sierra  and 
Oro  Flno  districts  was  obtained  mostly  from  Mr.  Charles  D.  Smith,  who 
is  in  charge  of  the  Monroe  mine,  near  Dun  Glen,  in  Sierra  district,  and 
transmitted  to  me  by  Mr.  Van  Lennep : 

The  Oro  Fiuo  district  is  now  merged  into  the  Sierra  district 

The  Monroe  mine  has  had  little  work  done  on  it  last  year.  The  mine 
has  fallen  into  the  hands  of  some  of  the  former  owners,  and  will  likely 
be  worked  in  1871. 

The  Tallnlah  mine  is  about  two  miles  northwest  of  Dun  Glen,  and  has 
been  worked  during  the  year  by  driving  a  tunnel  to  reach  the  ledge  at 
about  50  feet  below  the  former  tunnel.  This  lower  tunnel  is  now  about 
400  feet  in  the  hill.  The  rock  has  been  exceedingly  hard,  and  at  times 
flinty,  increasing  a  great  deal  the  cost  of  the  tunneL  Two  silver-bearing 
quartz  ledges  have  been  intersected  on  its  course,  which  had  not  been 
looked  for.  They  are  of  a  similar  character  as  the  ledges  worked  here- 
tofore in  the  upper  works.  Another  ledge  is  soon  expected  to  be  reached : 
its  outcrop  is  found  on  the  surface.  The  ledges  bear  silver  sulphurets^ 
mixed  with  base  metals,  such  as  zinc  blende,  copper  pyrites,  and  iron 
pyrites.  In  1SG9,  when  the  company  worked  the  mine  in  the  upper 
works,  the  rich  part  of  the  mineral  was  selected  and  shipx>ed  to  Ssui 
Francisco. 

About  a  mile  southeast  of  the  Tallnlah  is  the  Empire  mine,  now  aban- 
doned for  over  two  years.  Mr.  J.  C.  Fall,  of  Union ville,  who  owns  the 
mine,  commenced  work  on  it  last  fall.  Some  places  in  the  ledge  have 
been  found  to  contain  pockets  of  rich  mineral.  There  is  nothing  perma- 
nent as  yet 

About  two  miles  northeast  of  Dun  Glen  a  new  claim,  called  the 
Auburn,  was  prospected  during  the  fall,  and  nearly  five  tons  of  ore  were 
worked  at  the  Essex  Mill,  yielding  about  $50  i)er  ton  in  gold.  It  was 
not  worked  for  silver.  The  ledge  is  small.  There  are  at  present  several 
tons  of  ore  on  the  dump.  It  is  near  the  Alaska,  worked  last  year 
extensively  by  the  same  party. 

From  the  Xe  Plus  Ultra  some  ore  was  shipped  to  San  Francisco, 
yielding  $149  per  ton.  The  ore  consists  of  silver  and  base-metai  scd- 
phurets. 

In  Barber's  Caiion,"  about  four  miles  east  of  Dun  Glen,  the  Franklin 
ledge  has  been  prospected.    The  ore  is  argentiferous  galena,  with  gold. 

On  the  Old  Lang  Syne  mine  work  has  been  going  on  since  last  lall. 
It  shows  a  large  body  of  white  quartz,  with  free  gold  and  some  sul- 
phurets. 

In  the  old  Oro  Fino  district  two  new  discoveries  are  claimed.  The* 
Good  Samaritan,  on  the  dump  of  which  a  large  lot  of  ore  hiis  accumu- 
lated, contains  gold,  galena,  and  silver.  It  is  said  to  yield,  on  an  average, 
$100  per  ton.  Northeast  of  the  Good  Samaritan  another  ledge  is  being 
prospected  by  an  incline.  The  ore  taken  out  contains  silver,  lead,  and 
gold,  the  latter  being  diffused  throughout  the  quartz. 

In  the  northwestern  part  of  Sierra  district  a  silver-bearing  ledge, 
called  Coin,  has  been  discovered.  It  is  about  three  miles  from  the 
Central  Pacific  Railroad.    Its  true  merits  are  not  yet  known. 

In  general,  there  is  a  better  inclination  and  disposition  among 
owners  of  claims  and  mines  in  this  district  to  spend  money  and  labor, 
as  far  as  their  means  go,  to  work  their  proix^rty,  and  thus  to  develop 
the  resources  of  the  country;  but  the  capital  at  their  disposal  is  smidl, 
and,  in  most  cases,  not  sufficient  for  the  task  undertaken  by  them. 

The  latest  information  which  I  have  in  regard  to  mining  affairs  of 
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Humboldt  Coniity  reaches  up  to  the  end  of  Febraary,  1871.    My  corre- 
^pondent  writes  from  Uiiiouville : 

In  Baena  Vtsta  minixif  district,  in  which  this  town  is  sitnated,  tho  prospects  of  gen- 
eral and  greater  activity  in  mining  are  confirmed  by  tho  preparations  with  the  approach 
of  spring.  The  three  mills  have  kept  at  work  all  winter.  The  Silver  Mining  Company's 
mill  and  the  Arizona  Mill  have  been  running;  on  Arizona  ore,  of  which  a  stock  had 
accnmnlated  at  each  mill  before  the  winter  set  in.  The  Pioneer,  after  having  been  idle 
ft  few  weeks  to  repair  the  water- wheel,  .has  been  running  on  North  Star  rock  a  few 
days,  and  then  on  old  tailings,  on  account  of  scarcity  of  water  in  the  cre^k.  The  Ari- 
aona  mine  has  been  worked  n^larly  since  the  first  of  the  year  with  a  force  of  abont 
twenty  miners.  Only  the  shipping  rock  is  brought  down,  assorted,  and  shipped  to 
Califomia.  The  North  Star  mine  is  worked  by  a  force  of  about  ten  miners,  taking  out 
tbe  lower-grade  rock  for  miUing  and  the  usual  percentage  of  shipping  ores.  The  letlge 
18  yet  irregnlar  and  broken,  having  been  opened  only  a  few  feet  from  tho  surface.  The 
I\>tou  tonnel  is  being  run  steadily/  by  two  men  on  contract.  Three  or  four  other  claims 
'wait  for  tho  fine  weather  to  set  in,  to  be  worked.  It  is  understood  that  tho  force  of 
minera  will  be  increased  in  the  Arizona  and  North  Star  mines  as  soon  as  regular  haul- 
ing ia  practicable. 

Central  district  is  drawing  considerable  attention,  there  being  three  lodges  now 
worked  by  the  locators.  These  ledges  are  rich  enough  to  pay  the  owners  a  profit  by 
■hipping  the  rock  to  ReAo  or  San  Francisco  for  reduction.  It  is  expected  that  the 
Knth  Mill  at  Kye  Pateh  will  soon  commence  working  custom  rock.  This  will  bo  a 
groat  advantage  to  the  mines  in  the  vicinity,  giving  them  a  chance  to  work  such  ores 
aa  would  be  too  poor  to  ship  to  Reno  and  elsewhere.  The  Aikin  furnace  connected 
with  tho  mill,  said  to  bo  an  infringement  on  the  Stetefeldt  furnace,  hns  been  visited  by 
the  partner  of  Mr.  Stetefeldt,  who  is  reported  to  have  brought  the  necessary  papers  to 
atop  the  work ;  but  on  examination  he  went  away  without  serving  them.  Mr.  Aikin 
has  alio  been  in  town. 

8tar  district  will  probably  draw  attention  during  the  next  summer.  Both  tho  Sheba 
and  the  De  Soto  have  struck  rich  liodies  of  ore,  and  it  is  said  that  active  operations 
will  be^n  as  soon  as  there  is  sufficient  water  in  tho  caOon  to  start  the  stamps  and  con- 
eentratmg  machinery  put  up  last  fall.  Mr.  Osbeston,  the  manager  of  the  Reno  Mill, 
has  visited  the  Whitmore  Company's  claim,  Sheba  series,  a  claim  owned  by  his  com- 
pany near  tho  De  Soto,  and  was  bo  far  pleased  with  the  outcrop  as  to  contemplate 
active  operations  the  coming  season.  Besides  these  there  are  other  claims  on  which 
considerable  work  has  been  done^  which  are  likely  to  resume  work  as  soon  as  hopeful 
indications  are  found  in  the  district. 

In  this  district  (Buena  Vista)  in  Bloody  Gallon  two  antimony  ledges  are  worked, 
and  abont  twenty  tons  have  been  shipped  to  Son  Francisco  for  sale.  With  a  little 
more  encouragement  much  gray  antimony  and  copi)er  ore  would  find  their  way  to  the 
markets  of  tho  world  from  many  districts  of  this  county.  At  Oreana  oil  the  smelting 
woftkB  have  stopped  work.  Mr.  Torrey,  who  has  an  undershot  water-wheel  on  the 
Humboldt  River,  about  three  miles  north  of  Oreana,  with  which  he  runs  a  few  pans 
and  the  blast  of  a  furnace,  is  yet  at  work  trjring  to  beneficiate  the  ores  of  the  district. 
He  ia  trying  to  introduce  the  metal  smelted  out  in  his  furnace  as  Babbit  metal.  It  is 
aaid  to  have  answered  the  purposes  for  which  this  metal  is  used,  where  tried.  Anti- 
mony and  lead  are  said  to  be  the  principal  constituents  of  his  product,  while  iron  and 
oilTer  are  present  in  very  small  nuantities  only. 

The  late  census  gives  the  number  of  inhabitants  of  Humboldt  County  as  1,916 ;  219 
of  theae  are  Chinese. 

Movement  of  ores  and  base  bullion. — ^The  Sacramento  Reporter  furnishes 
ibe  following  interesting  information  on  this  head: 

The  report  of  the  State  mineralogist  of  Nevada  for  the  two  years  ending  with  1870 
f^yea  atatisfics  showing  the  amount  of  ores  and  metal  shipped  uom  Eastern  Nevada  by 
iailroad  in  1869  and  1870.  The  iiguros  for  1870  close  with  the  month  of  November. 
Daring  the  entire  period  it  is  worthy  of  note  that  only  3,885  pounds  of  ore  were  shipped 
eaitward.   The  shipment  of  ores  to  Califomia  during  the  two  years  was  as  follows : 


Jaanary . 
Fehmary 
Maich... 
April.... 

May 

Jnne  .... 

Inly 

Angatt .. 


ia>9. 

1870. 

rounds. 

Pounds. 

12, 186 

764,707 

14,7U0 

404, 788 

36, 000 

797,641 

299, 266 

1,018,3(« 

100,848 

919, 327 

178, 6r>6 

900, 262 

173,010 

1,364,190 

182,717 

1,280,84^ 
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1869.  1870. 

Ponnda.  Pounds. 

September -245,020  897,182 

October 352,037  2,066,771 

November 724,837  1,556,593 

December - 627,562    

.  Total 2,947,535  12,030,609 


These  fibres  show  two  interesting  facts :  First  that  about  all  the  ores  shipped  from 
Eastern  Nevada  for  reduction  comes  to  California,  either  to  be  worked  in  San  Fran- 
cisco, or  to  be  shipped  thence  to  England.  The  largest  portion  of  the  ores  have  been 
shipped  from  this  conntry  at  a  cost  of  about  $12  a  ton  for  freight  and  handling,  after 
reaching  San  Francisco.  The  other  fact  is  that  the  increase  in  the  yield  of  the  mines 
of  Eastern  Nevada  since  the  opening  of  the  railroad,  and  the  consequent  fsicilities  for 
shipment,  has  been  nearly  600  per  cent.  In  fact,  scarcely  an^  of  the  mines  in  that 
region  could  have  been  worked  without  the  facilities  for  getting  the  ores  to  market 
am>rded  by  the  railroad.  It  will  be  seen  that  in  twenty-three  months  9,489  tons  of  ore 
were  shipped.  This  ore  was  worth  on  an  average  at  least  $100  per  ton,  or  in  the  aggre- 
gate $948,900. 

In  addition  to  the  above,  there  was  shipped  fVom  Eastern  Nevada  metal  (lead  and 
silver  extracted  from  base-metal  ores}  as  follows,  in  1870 : 

Ship'd  West.  Shiyd  East 
Pounds.  Pounds. 

January 119,247  

February 320,651  

March 182,782  225,937 

April 92,257  336,794 

Mav 191,346  382,807 

Juno 278,246  920.303 

July 307,967  777,340 

Augudt 582,700  477,243 

September 446,490             62,183 

October 309,728  482,994 

November 974,070  263,82$ 

In  1869 102,485  


Total 3,907,969       3,929,43L 


Here  we  have  3,918^  tons  of  metal  shipped  last  year,  worth  about  $250  per  ton  on. 
the  average,  and  in  the  aggregate,  $979,625.    The  production  of  metal  did  not  com- 
mence uutil  the  latter  part  of  1669,  and  that,  as  well  as  the  shipment  of  ores,  could  no^ 
have  been  attempted  without  railroad  facilities.    The  increase  in  the  shipment  of  met- 
als, it  will  be  seen,  has  been  great,  going  from  119,247  pounds  in  January  up  to  over 
1,200,000  pounds  in  November.    It  will  also  be  noticed  that  while  the  shipments  in 
this  direction  have  been  constantly  on  the  increase,  shipments  to  the  cast  since  June 
have  been  diminishing,  showing  the  cheapest  and  favorite  route  of  shipment  to  be  to- 
ward the  Pacific  coast 

We  have  no  meaus  at  hand  of  knowing  the  amount  of  pure  bullion  shipped  from 
Eastern  Nevada  since  January  1869.  That  probably  would  have  been  about  the  same 
had  there  been  no  railroad,  so  that  the  railroad  has  increased  the  yield  of  the  mines 
in  twenty-three  months  to  the  amount  of  ores  and  metal  shipped,  as  follows : 

Value  of  ore  shipped $948,900 

Value  of  metal  shipped 979,625 

Total 1,928,525 


Or,  in  round  numbers,  $2,000,000  added  to  the  real  wealth  of  the  country,  and  the 
production  increasing  at  the  rate  of  from  300  to  400  per  cent,  per  annum. 

The  following  statement,  prepared  by  Mr.  A.  D.  Hodges,  jr.,  of  San 
Francisco,  differs  somewhat  from  the  estimates  of  the  Nevada  State 
minei-alogist.  Mr.  Hodges  writes  me  with  regard  to  his  statistics  as 
follows,  January  17, 1871 : 

"  The  statistics  were  obtained  from  the  cargoes  as  receivedin  this  city, 
(not  as  per  invoice,)  and  any  wastage  most^  therefore,  be  added.  Again, 
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as  the  retnrns  are  partly  made  in  sacks  of  ore  and  bars  of  bullion,  it 
has  been  necessary  to  reduce  these  to  tons.  Up  to  September,  in  fact, 
all  ore  and  bullion  were  thus  given  me ;  but  since  then  I  have  obtained 
the  weights  of  all  interior  shipments.  In  reducing  to  tons,  I  visited 
shipping  pla<;es  and  tobk  the  average  of  large  shipments.  I  find  that 
the  bars  of  bullion  will  average  about  100  pounds,  (the  average  of 
several  thousand  tons.)  The  ore  sacks  from  the  southern  country  aver- 
age the  same  (100  pounds)  and  are  reckoned  as  such,  while  90  pounds 
is  the  weight  taken  per  sack  of  interior  ores,  as  the  sacks  from  Utah 
are  smaller  than  the  others  and  thus  bring  down  the  average.  I  give 
yoa  these  particulars  as  you  may  consider  them  essential. 

"  My  statistics  commence  in  October  15, 1869.    I  therefore  add  the  fol- 
lowing for  the  rest  of  that  year." 


1869. 


October  15-31 
November . . . 
December  ... 


Ore-sacks. 


Interior. 


2,357 
3,817 
3,291 


South. 


21 


198 


Bullion-bars. 


Interior. 


158 
66 


South. 


1,189 


Here  is  Mr.  Hodges's  table  for  1870,  published  January  7, 1871,  in  the 
Sdentific  Press.  It  includes  the  receipts  at  San  Francisco  from  the 
East  and  South.  The  columns  headed  ^'  Interior"  give  the  amounts  re- 
ceived over  the  railroad ;  those  headed  ^^  South,"  the  amounts  from  the 
soathem  country: 


iber 
obcp..-. 

I'tcember. 


Tbtals 


OBE. 


Interior. 


T(nu. 
169 
109 
119 
S19 
303 
2C8 
533 
571 
318 
797 
750 
383 


4,537 


Lbs. 

1,6C0 
350 
330 
300 
330 

1,390 

1,960 
190 
110 
700 
900 
500 


600 


Sonth. 


Tons. 
4 


19 
33 
40 
20 

4 
64 
18 

3 
48 

3 


347 


1,500 
.4,785  tons  100  lbs 


Lbs. 
400 


300 
700 

1,400 
300 
100 

1,400 
700 
300 

1,500 
500 


BULUON. 


Interior. 


Tont. 


1,681 


Lbs, 


45 

1,000 

57 

700 

58 

400 

119 

300 

131 

600 

389 

1,900 

144 

500 

86 

900 

435 

1,300 

338 

V  1,300 

700 


I 


South. 


2b7U. 
46 
47 
35 
40 
63 
48 

113 
46 
36 

137 


118 


734 


3,405  tons  1,000  lbs. 


Li>s. 

900 

1,500 

1,000 

700 

1,500 

1,000 

400 

800 

600 

1,400 


500 


SOU 


ATenee  per  month :    Ore,  393  tons  1,508^  lbs ;  ballion,  300  tons  916}  lbs. 

If  we  calculate  that  there  are  three  hundred  working  days,  for  smelt- 
ing works,  in  the  year,  (which  number  is  in  excess  of  the  reality,)  we  have 
an  average  of  nearly  18  tons  of  ore  and  over  8  tons  in  bullion  per  work- 
ing day,  for  the  year.  But  this  average  does  not  give  a  fair  represen- 
tation of  the  existing  state  of  affairs,  for  the  smaller  shipments  at  the 
beginning  of  the  year  bring  down  the  average.    A  &irer  idea  wiU  be 
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given  by  taking  the  average  of -the  fonr  qnarters  of  the  year,  with  sev- 
enty-five working  days  in  each  quarter.    We  have  then — 

Ore  BuUion. 

Tons,  poimds.  Tons,  poands. 

Jannary  to  March 6      1,238  2           405 

ApriltoJune 11      1,445  5            937 

July  to  September 20           54  19            304 

October  to  December 26         912  14        1,111 

The  circumstance  of  the  most  interest  and  importance  connected  wiUi 
these  figures  is  the  increase.  That  this  increase  has  been  due  in  great 
measure  to  the  present  smelting  works  of  San  Francisco  cannot  be 
doubted,  and  it  is  reasonable  to  suppose  that  increased  facilities  will 
bring  still  grejiter  supplies. 

An  account  of  the  works  referred  to  is  given  elsewhere  in  this  report 

ELKO  COUNTY. 

Several  new  mining  districts  discovered  atfd  organized  north  of  the 
Central  Pacific  Railroad  have  attracted  mnch  attention.  The  most 
prominent  one  is  Cope  district,  which  was  mentioned  in  my  la«t  report 
Bull  Euu  and  Bruno  districts  are  the  newest,  and,  as  far  as  known, 
both  promise  to  become  of  some  importance. 

Cope  district  has  fhrnished  considerable  bullion  during  the  year.  My 
correspondent,  writing  from  Mountain  City,  in  the  latter  part  of  August, 
gives  the  following  information : 

This  city  is  located  on  the  Owyhee  Biver  eighty-five  miles  Dorth  from  Elko,  on  the 
Central  Pacific  Kailroad.  It  is  now  a  trifle  over  one  year  old.  has  abont  two  handred 
baildinp^,  among  which  are  to  be  found  specimens  of  olotn,  adobe,  log,  frame,  and 
ont  stone,  and  the  hammer  and  saw  are  to  bo  hciard  on  every  side.  The  population,  in- 
cluding Chiucso  and  a  few  Indians,  is  not  far  from  1,000.  Cope  district,  of  which 
Monntaiu  City  is  the  metropolis,  is  chiefly  remarkable  as  presenting  a  case  of  modest 
merit,  something  exceedingly  rare  .in  these  days  of  shams  and  false  pretenses.  Her 
miners,  instead  of  making  coyote  hoh's  in  the  hillsides,  and  then  sitting  down  by  them 
to  wait  for  capital,  very  sensibly  rolled  up  their  sleeves  and  went  to  work.  Ores  were 
shipped  to  Keuo  and  other  points,  at  an  average  expense  of  $100  a  ton  for  fi-ei^j^iit  and 
milling,  that  netted  the  owners  from  $50  to  $300.  The  results  were  ex|)euded  in 
further  developments,  and  to-day  there  are  few  places  in  the  State  that  can  show  a 
more  inviting  lield  for  capital  or  energy  and  ability  than  Cope.  Late  last  fall  a  ten- 
stamp  mill  was  put  up  by  Atchinson,  Drew  &  Co.,  and  has  been  running  steadily  ever 
8inc«,  principally  on  Argenta  and  Crescent  ores.    Colonel  Drew  is  the  Buperiutendent. 

Messrs.  Nort<in  «fc  Co.  are  erecting  a  thirteen-stauip  mill,  under  Mr.  Turner's  superiu- 
tendenco,  below  the  town.  They  are  jmshiug  the  work  with  energy,  and  expect  to  bo 
ready  for  crushing  by  October  Ist.  I  learn  that  the  Argenta  Company  will  supply  it 
with  ore.  Tliree-fourths  of  a  mile  above  town,  K.  H.  Vance  is  building  one  of  his 
"Little  Gijiiit  "  mills.  The  ore  is  pulverized  by  the  action  of  rollers  on  a  revolving 
bed-plate.  The  mill  will  have,  it  is  calculated,  a  capacity  for  crushing  twelve  tons 
daily.  The  invention  has  not  yet  been  tested  hero,  I  believe;  but  there  is  one  in  ope- 
ration in  San  Francisco  that  is  said  to  be  a  perfect  snccess.  This  mill  is  to  work  on 
ore  from  the  Mountain  City  mine  on  contract.  Report  says  that  Wallbridge  &.  Co.,  of 
Idaho,  are  going  to  put  a  five-stamp  mill  on  the  Monitor  mine ;  so  there  will  be  thirty- 
five  at  all  events,  and  probably  forty  stamps,  in  operation  this  winter— a  pretty  good 
showing  f(»r  a  district  one  year  old,  and  that  has  paddled  its  own  canoe  from  the  start. 
The  facilities  for  mining  hero  are  above  the  average.  The  climate  is  mild;  snow  is 
never  troublesome ;  wood  is  abundant  within  from  seven  to  ten  miles :  excellent  water 
everywhere ;  plenty  of  good  pasturage ;  stock  will  thrive  without  feeding  the  year 
round ;  and  the  mines,  being  located  on  low  foot-hills  50  to  200  feet  above  the  valley, 
are  easy  of  access,  and  can  bo  advantageously  worked  in  winter  as  well  as  summer. 

The  mines  are  located  in  the  immediate  vicmity  of  town^  on  both  sides  of  the  river. 
As  far  as  surface  indications  go,  the  quartz  veins  of  Cope  wiU  compare  favorably  with 
any  other  mining  camp,  but  none  of  tho  ledges  have  yet  been  worked  to  a  sufficient 
depth  to  establish  their  permanence  beyond  a  doubts  The  ores  are  principally  true 
silver  ores  and  remarkably  free  of  the  baser  metals.  A  claim  consists  of  200  feet,  upon 
which  two  days'  work  must  be  done  within  sixty  days  after  location,  and  two  days 
iijore  before  the  expiration  of  a  year.    The  principal  ledges  are  from  a  foot  and  a  half 
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to  four  feet  in  width,  and  ftpproach  a  horizontal  position,  many  of  them  naVing  an 
angle  of  4GP.  While  there  has  been  only  one  mill  in  the  district,  there  have  been  only 
Hibont  twenty  men  at  work  taking  oot  ore,  bnt  many  more  will  be  employed  as  soon  as 
the  two  new  mills  are  ready  to  operate.  The  Columbia  Company  have  struck  the  east- 
em  extension  of  the  Aigenta,  1,400  feet  from  the  discovery  shaft,  demonstrating  the 
£Mt  that  the  ledges  of  (%pe  have  some  length  as  well  as  width  and  depth.  John  A. 
LytUe  A  Co.  have  traced  the  Nevada  ledge  down  the  side  of  California  HilL  and  are 
mnmng  in  a  tunnel  on  the  vein,  which  is  said  to  be  large  and  rich.  Cutler  &  Co.  are 
aiiikiiie  on  the  Crown  Point,  opposite  Dye's  store,  in  3acerville,  and  are  taking  out 
some  mie-looking  ore.  The  Argenta  and  Crescent  have  been  worked  some  distance 
below  the  water-level,  and  show  black  sulphurets  in  abundance.  The  Buckeye,  owned 
by  Cope  A  Co.,  shows  a  large  and  well-detined  ledge  on  the  snrflftce,  but  has  not  been 
worked  to  any  depth.  The  Monitor,  situated  near  the  Crescent,  is  one  of  the  most 
promising  ledges  m  oamp.  It  is  five  feet  wide,  and  will  probably  yield  $50  or  $60 
per  ton. 

So  far  the  mines  have  been  easily  worked,  the  gangae  being  as  yet 
comparatively  soft  at  the  depth  reached  in  most  mines.  The  develop- 
ments of  the  district  progressed  favorably  throughout  the  year,  and  in 
the  fall  the  Crescent  Company  had  210  tons  of  ore  worked  at  the  Atchi- 
son or  Drew  Mill,  which  gave  an  average  yield  of  $234  per  ton,  falling 
much  below  the  expectations  based  on  assays.  The  Crown  Point  (Cut- 
ler &  Co.)  had  a  shaft  down  25  feet,  in  a  large  body  of  ore,  milling  $100 
to  t^e  ton  and  upward.  Fuller  &  Ferguson  had  commenced  work  on 
the  Great  Eastern,  with  good  prospects,  the  ore  assaying  from  $250  to 
$3U0  to  the  ton.  The  Ada  Gossage,  located  one  mile  and  a  half  from 
Mountain  City,  and  owned  by  Henry,  Velt,  Upton  &  Frederick  Brothers, 
had  a  shaft  70  feet  deep,  and  ore  assaying  from  $300  to  $500  to  the  ton. 
Tlie  Argenta,  Argenta  Excelsior,  and  Argenta  Extension  were  all  look- 
ing well.  The  Sunny  Hill,  three  miles  southeast  of  town,  Keystone,  and 
T^ginia  were  being  actively  worked  and  looked  well.  The  Mountain 
City  Silver  Mining  Company  (Oppeoheimer,  Hart,  and  others)  had  out 
a  large  quantity  of  good  ore^  which  was  to  be  crushed  as  soon  as  the 
Vance  Mill  would  be  in  readmess.  Placer-mining  by  Chinamen,  on  the 
north  side  of  the  river,  was  going  on  actively,  but  water  was  scai*ce. 
The  Chinamen  made  from,  two  to  three  dollars  per  day,  but  competent 
judges,  who  have  examined  the  ground,  believe  that  if  water  were  plenty 
the  mines  could  be  made  to  pay  $10  per  day  to  the  man. 

H-  Ex.  10 10 


146     HININa   8TATIST10S   WB8T  OP  IBB   BOOST  KOnSTAmS. 


iBA|p;atiuii4d[a8 


illlilf 


S3SSS  i  :  i  i 

illlllill 

|||§II!S! 


iliii 


nil 


MSIiil 


mm 


Si  B  t  £.6 


P  illjli 


is 


II 


If 

H 


iff 


PI 
ill 

id 
¥4 
lU 

|rl 

p 


OOVDITKHff  OF  MOm^  IVVU«TKI^*-«BT1I>A.  147 

Return  irf  HkefTi^AuicAMm  of  gold  and  Mver  in  ike  dope  mining  diitrie^ 
Mko  voun^j  NevadOj/or  Ihe  fear  ending  July  1, 1810,>^Bep^irted  bg  F. 
W.  Crosbg. 

Mill,  Cope  Mill ;  owners,  Atchison,  Drew  &  Go. ;  location,  Monntaia 
City  j  mine,  Gnstoms ;  average  yield,  180 ;  time  of  mnning,  commenced 
running  in  Decraiber,  1860 ;  whole  namber  of  stamps  in  mill,  ten ;  power, 


Semabks.— Entire  product  of  the  district,  as  obtained  from  Wells, 
Pargo  &  Co.,  and  Oppenheimer  &  Go^  In  sihrer  and  gdld,  $280,000. 
The  first-class  ores  were  shipped  to  £»eno  and  San  Ixancisco.  Two 
iiew  mills  are  being  erected :  H.  Yanse  &  Co.'s  patent  pulverizers,  said 
to  be  10-ton  capacity,  and  Norton's  mill,  13  stamps. 

-^^timate  of  costs  of  mining  and  r^ucmg  ores  in  Cope  district j  Elko  County j 

Nevadd, — Report  by  F,  W.  Crosby ^  July  1, 1870. 

Population  of  district,  600 ;  wages  of  first-class  miners,  $4 ;  wages  of 
^^cond-class  miners,  $3 ;  wages  of  surface  laborers,  $2  50 ;  cost  of  lum- 
y^er^  $60  to  $75  per  M;  cost  of  mining  timber,  8  cents  per  foot ;  cost  of 
c^ommon  i)owder,  $7  60  per  keg ;  cost  of  Giant  powder,  $2  'per  pound ; 
^ost  of  freight  from  Elko,  1^  and  2  cents  per  pound ;  cost  of  fuel,  $6  to 
per  cord ;  cost  of  ten-stamp  mill,  California  pattern,  including  freight, 
rection.  &c.,  $20^000  to  $25,000. 

BiUlMun  district  was  discovered  and  organized  in  the  summer  of 
869.    It  lies  about  eighteen  miles  southwest  of  Mountain  City,  Cope 
^^istrict,  and  a  good,  free  road  leads  from  the  latter  place  to  the  mouth 
^Df  the  canon  at  White  Eock  City,  in  Bull  Eun  district.    The  country  is 
"^reU  wooded  and  watered,  there  being  at  least  20,000  cords  of  timber  in 
^he  immediate  vicinity  of  the  mines,  and  an  abundance  oi  water  within 
three-quarters  of  a  mile.    The  most  important  ledges  so  far  discovered 
»re  Uie  following :  The  Porter — two  to  4  feet  wide ;  shaft,  32  feet  down ; 
300  feet  further  southwest,  shaft  25  feet  5  still  further  southwest  380 
:feet,  shaft  12  feet ;  rich  antimonial  salphuret,  with  some  galena,  said  to 
assay  from  $4,000  to  $6,000  per  ton ;  20  tons  have  been  shipped  to  Beno 
with  satisfactory  results.    Central — shaft,  12  feet  wide ;  same  ore ;  lode, 
4  feet  wide ;  assays  $4,000  per  ton.    Eevenue — shaft,  8  feet ;  lode  4  feet 
wide  ;  2  tons  on  dump  5  average  assay,  $150.    Montana — ^lode,  4  feet 
wide;  shaft,  16  feet;  assay,  $150.    Fountain  Treasure — shaft,  30  feet: 
assay,  $160  per  ton.    Blue  Bell — 6  feet  wide;  shaft,  18  feet;  will  mill 
$100  per  ton.    Nevada — located  for  two  miles ;  4  to  6  feet  wide ;  shaft,  18 
feet;  mills  $100  per  ton.    This  is  eminently  a  self-sustaining  mining 
camp,  there  having  been  no  necessity  for  calling  in  the  aid  of  capital, 
and  the  holders  preferring  to  develop  their  own  mines  and  demonstrate 
their  value,  the  ledges  being  of  a  permanent  character  and  the  grade  ef 
ore  so  high  that  they  have  paid  from  the  commencement.    From  the 
proceeds  of  the  mines  the  holders  have  been  able  from  the  first  to  sup- 
ply themselves  with  tools,  provisions,  and  all  the  comforts  of  life.    There 
are  about  two  hundred  people  at  the  mines,  and  there  is  every  prospect 
that  this  number  will  soon  be  increased. 

In  December  a  correspondent  of  the  San  Francisco  Scientific  Press 
wrote  from  the  district : 

Everything  is  progressing  satisfactorily  here  in  the  different  mines  which  are  being 
worked  There  are  ten  tunnels  now  being  mn  to  various  lodes,  and  sixty  men  at  work 
who  wiU  continue  to  work  aU  winter.  The  ores  sent  to  Vance's  mill,  at  Mountain  City, 
for  redaction,  yielded  satisfactorily,  some  giving  as  much  as  $1,000  per  ton.  The  Johu- 
son  Company  are  about  to  start  a  shaft  on  their  lode.    The  Sacramento  Tunnel  Com- 
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ymay  aie  pnahiiur  work  forward  as  fiwl  as  possible ;  th^ are  mnaiiig  atannel  throag^ 
the  main  mineru  belt  of  the  district,  and  will  cat  some  eight  or  ten  of  the  leading 
ndnes  at  a  depth  of  from  50  to  800  feet.  Mr.  Drew,  of  Mountain  City,  is  abont  to  re 
moTe  his  ten-stamp  mill  from  that  place  to  here,  and  will  dumse  it  to  a  dry-cmshe 
and  add  roasting  nunaoes.    He  expects  to  have  it  mnninff  by  April  next. 

The  daaOk  of  the  snow  on  the  mountain  is  only  abont  tnree  feet  We  have  had  m 
very  cola  weather  as  yet.  The  amount  of  <»es  shroped  from  this  district  this  snmme 
amounts  to  1,723  tons,  valued  at  from  $100  to  |2,0Cl0  per  ton.  K  we  had  had  mills  here 
over  5,000  tons  of  ores  would  have  been  worked  during  this  last  summer,  of  valsei 
ransnnc  from  |60  to  18,000  per  ton.  Aeeordin^  to  all  appearances,  there  will  be  ovsi 
dO,MiO  ions  of  ores  taken  out  of  the  diflbient  mines  next  year;  and  if  there  are  facHitiei 
fiir  eruahingf  the  bullion  shipment  will  ^eedily  demonstrate  the  value  of  the  mioes  ix 
Boll  Bun. 
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The  total  yidd  of  the  ores  shipped  up  to  Jidy,  1870,  was  piob 
aboat  $25J0OO. 

Bnmo  aistriet  is  situated  twenfy-flve  miles  southeast  of  Honn 
City,  and  was  disooveied  in  November,  1869:  the  ores  oootainii 
great  deal  of  lead  and  less  silver  than  those  of  Oope  and  Bull  Bun. 
district  was  somewhat  neglected  until  the  fie^Il  of  l870|  when  seven 
the  larger  ledges  attracted  much  attention.  33ie  mines  are  as  yet 
litfle  develop^  to  ^ve  an  idea  al)out  their  real  merit.  The  foUov 
list  of  mines  comprises  those  in  operation  in  July.  No  mill  was  in 
district  at  that  time,  nor  is  there  one  now,  so  fturasIaminfiMrmed. 
ores  have  so  tea  been  beneftciated  at  Mountain  Oit^  or  shi^^  toB< 
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Spruce  Mountain  district  is  situated  about  forty  miles  sontbeast  of 
Humboldt  Wells,  upon  a  mountain  thickly  covered  with  piue  and 
spruce  timber.  It  is  as  well  watered  as  any  district  in  the  county. 
The  ores  are  of  two  classes.  Those  on  the  south  of  the  mountain 
are  what  is  denominated  as  good  milling  ore,  or  chloride ;  those  on 
the  north  are  what  is  denominated  as  the  best  quality  of  smelting 
ore,  or  argentiferous  galena.  These  mines  have  now  been  worked 
for  about  a  year,  during  which  time  many  assays  have  been  made  from 
the  ores,  and  both  classes  have,  so  far,  given  satisfactory'  retuma.  The 
mine  owned  by  J.  B.  Osborne  has  a  shaft  down  120  feet,  which  shows 
rich  ore  all  the  way.  On  the  side  of  the  mountaim  below  is  an  old 
incline,  which  runs  into  and  connects  with  the  shaft  The  Latham, 
Schuyler,  and  Humphrey  are  also  favorably  spoken  of.  I  am  not 
informed  as  to  the  actual  milling  value  of  the  ores,  small  lots  of  whidi 
are  reported  to  have  been  shipped  from  the  district. 

In  Railroad  district^  which  was  mentioned  in  my  last  report,  a  smelt- 
ing furnace  has  been  erected  during  the  year,  but  its  operations  were 
unsuccessful.    In  December,  a  correspondent  wrote  about  it : 

The  Biucltinfi^  works  of  the  Palisxulc  Smelting  CompaD^,  at  Railroad  district,  an 
under  attachment  for  deM.  If  hulf  the  reports  about  the  mismanagement  of  the  affairs 
of  the  furnace  which  have  come  to  my  ears  ever  since  that  "  iron  tub,"  caUed  a  copper- 
smelter,  was  put  up  last  spring,  arc  true,  it  would  have  been  a  blessing  to  the  distiiot 
if  the  attachment  had  been  served  months  ago.  These  remarks  are  severe,  but  just 
and  true.  For  a  long  time  the  representations  of  parties  from  that  district,  ai^d  parties 
who  had  no  intention  to  falsify,  wore  favorable  in  regard  to  the  movements  of  that 
company,  ei ving  them  character  by  announcing  the  efficient  progress  of  the  work :  but 
after  mont-us  of  experimenting  at  the  expense  of  the  labor  of  tho  nard-working  minen, 
they  have  suspended  under  tho  influence  of  a  judicial  writ.  The  district  is  one  having 
merit,  but  the  assumption,  presumption,  and  imposition  of  small-sized  dealers  in  ore, 
and  experimenters  in  furnaces,  have  wcll-ni^h  settled  it  for  the  present  season.  Another 
year,  I  trust,  this  district  will  receive  tho  aid  of  more  practical,  intelligent,  and  finan- 
oially  competent  men. 

According  to  the  late  census,  Elko  County  has  3,447  inhabitants,  439 
of  which  are  Chinese. 

WHITE  PINE  COUNTY. 

White  Five  district, — Mr.  Arnold  Hague,  a  brother  of  Professor  J.  D, 
Hague,  contributes  to  the  volume  on  Mining  Industry  of  the  lieport  of 
the  United  States  Geological  Exploration  of  the  Fortieth  Parallel,  a 
chapter  on  the  geology  of  the  White  Pine  district,  which  is  highly  inter- 
esting and  valuable  as  the  first  careful  and  complete  accouht  furnished 
of  the  subject.  The  substance  of  Mr.  Hague's  conclusions  will  be  here 
given. 

The  White  Pine  Mountains  are  a  southerly  continuation  of  the  Hum- 
boldt chain,  though  between  White  Pine  and  the  Humboldt  River  there 
is  an  interval  of  depression,  where  the  range  sinks  to  low  and  insignifi- 
cant limestone  folds  or  ridges.  For  a  hundred  miles  south  of  the  river, 
however,  the  line  of  rugged  peaks  rises  5,000  or  6,000  feet  above  the 
plain  ]  and  at  White  Piue  there  is  another  culmination  in  Pogonip  Peak, 
while  six  miles  farther  south  the  mountains  are  quite  low  again.  The 
White  Pine  district,  twelve  miles  square,  with  Treasure  Hill  as  a  central 
point,  lies  therefore  in  a  somewhat  isolated  mountain  group.  This  group 
is  divided  into  three  north  and  south  ridges,  measuring  in  width  between 
the  two  outer  crests  about  five  and  a  half  miles.  These  ridges  are,  flrst^ 
Pogonip  Bid  go  on  the  west ;  secondlj^,  the  middle  ridge,  comi^rising  Treas- 
ure Hill,  the  Base  Metal  Range,  and  the  Blue  Ridge ;  thinlly,  Mokomoke, 
on  the  east.    The  highest  pe^k,  Pogonip  Mountain,  is  10,792  feet  above 
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vel ;  Telegraph  Peak,  on  Treasure  Hill,  is  9,228  feet ;  Treasure  City, 
feet;  Hamilton,  8,003  feet;  and  Hokomoke,  9,239  feet. 
;onip  Bidge  trends  nearly  north  and  south.  The  eastern  slope  pre- 
a  grayish-blue  limestone,  striking  with  the  trend  of  the  ridge,  and 
ig  22^  to  250  eastward.  But  few  and  imperfect  fossils  have  been 
in  it,  presenting  forms  allied  to  those  of  Troasure  Hill.  Mokomoke 
ise  presents  a  simple  geological  structure,  the  rocks  bein^  perfectly 
rmable,  trending  norui  ana  south  with  the  ridge,  and  dipping  229 
except  in  that  part  above  the  saddle  connecting  with  Treasure 
where  the  rocks  (sandstone  and  limestone)  are  considerably 
ted. 

ween  Pogonip  and  Mokomoke  is  the  middle  ridge,  which  is  at  once 
ost  complicated  in  its  geological  features  and  the  most  important 
its  mineral  wealth.  It  presents  iu  structure,  first,  a  well-marked 
inal  fold,  the  axis  of  which  has  a  general  north  and  south  direc- 
^nd,  secondly,  atransversefiractureand  displacement,  which  extends 
I  the  ridge  at  the  southern  end  of  Treasure  Hill. 
^  axis  of  the  anticlinal  forms  the  caiion  between  the  Base  Metal 
s  and  the  Blue  Bidge;  then,  bending  around  the  north  end  of  Tel- 
•h  Peak,  continues  along  the  east  slope  of  Treasure  Hill,  500  feet 
'  the  summit,  through  Pocotillo.  This  fold  is  in  lime^toues,  the 
m  slope  of  which  constitutes  the  west  side  of  Treasure  Hill  and 
ase  Metal  Kange,  with  the  exception  of  the  caps  of  Telegi-aph  Peak 
be  northern  slope  of  Babylon  Hill,  which  present  overlying  shale 
liceous  limestone.  These  westerly  dipping  beds  form,  with  Pogonip 
»,  a  synclinal  fold. 

asure  Hill  is  about  one  mile  and  a  quarter  in  length,  and,  across 
ure  Peak,  one  mile  and  three-quarters  wide.  On  the  north  it  de- 
s  steeply  975  feet  to  the  town  of  Hamilton ;  on  the  east,  a  precip- 
wall,  400  feet  in  height,  descends  to  Pocotillo.  Bromide,  Chloride, 
^ogouip  flats  are  floors  of  bedded  limestone  on  the  west  slope,  about 
jet  below  the  crest,  the  strata  dipx)ing  7°  to  10^  westward.  To- 
r,  they  are  a  little  over  a  quarter  of  a  mile  long  by  about  550  feet 
,  and  they  terminate  on  the  lower  side  in  a  cliff  150  to  200  feet 

below  which  the  strata,  much  disturbed,  strike  to  the  bottom 
ver  Cafion. 
pnii)  flat,  the  southernmost  of  the  three,  terminates  in  a  low  escarp- 

at  the  foot  of  which  occurs  the  transverse  fracture  and  displace- 
of  strata  already  referred  to.  It  extends,  nearly  at  right  angles 
the  anticlinal  axis,  entirely  across  the  ridge,  contains  the  Eber- 
deposit,  and  has  given  rise  to  two  small  cross-canons.  South  of 
racture  the  formation  is  much  broken  up  by  local  displacements 
harp  folds. 

niiere  in  the  district  do  the  beds  underlying  the  limestone  crop  out. 
bickness  of  the  formation  therefore  cannot  be  determined,  but  there 
",  least  1,500  feet  of  it  exi)osed.  The  uppermost  beds  are  highly 
iferous,  and  belong  without  doubt  to  the  Devonian  i>eriod.  The 
tone  is  bluish-gray,  hard^  and  compact,  highly  imi>regnated  with 
;n  matters,  particularly  silica,  in  the  neighborhood  of  the  ore-de- 
^  but  elsewhere  remarkably  pure,  containing  (by  analysis  of  a 
nen  from  the  east  bluff  of  Treasure  Hill)  99  per  cent,  of  carbonate 
le. 

nediately  overlying  this  Devonian  limestone  is  a  formation  of 
r  laminated,  calcareous  shale,  dark-gray,  interstratifled  with  thin, 
ah-gray  layers,  and,  so  far  as  known,  entirely  non-fosilliferous.  It 
een  removed  by  erosion  from  the  greater  part  of  Treasure  Hill^ 
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bat  is  foand  in  the  depression  between  Treasure  and  Telegraph  Peal 
underlies  tlie  summit  of  the  latter,  may  be  traced  along  the  westes 
elope,  dipping  conformably  with  the  limestone,  and  appears  in  a  tbic 
ness  of  125  leet  on  the  east  side,  immediately  above  Applegarth  Ga&o 

Over  this  calcareous  shale  is  a  granular,  siliceous  limestone,  contai 
ing  nodules,  and  frequently  whole  strata,  which  have  been  complete 
metamorphosed  into  chert.  The  formation  is  about  100  feet  thic^  ai 
abounds  in  crinoids.  The  top  of  Telegraph  Peak  is  composed  of  tb 
cherty  limestone.  The  calcareous  shale  and  siliceous  limestone  oeen 
also  on  the  summit  of  the  Base  Metal  Range,  and  on  the  east  side 
the  anticlinal  fold,  along  the  base  of  the  Blue  Bidge,  overlying  tl 
Devonian  lim^toue.    Thc^  are  ascribed  to  the  same  geological  peiio 

The  next  overlying  formation  is  a  black  argillaceous  shale,  about  0 
feet  thick,  carrying  seams  of  bituminous  matter,  and  furnishing  most 
the  springs  of  water  found  in  the  district.  Hamilton  is  in  tlus  form 
tion.  A^ove  it,  as  observed  on  Mokomoke  Mountain  and  elsewhei 
occurs  a  belt  of  fine-grained,  reddish-yellow  sandstone,  having  an  es 
mated  thickness  of  30^  feet,  and  above  this  again  a  body  of  light-yello' 
granular  limestone,  of  which  several  hundred  feet  are  exposed,  but  tl 
entire  thickuess  cannot  be  determined,  as  the  overlying  rocks  nowbe 
appear.  It  is  rich  in  well-mari^ed  Carboniferous  fossils;  and  the  blm 
shale  and  sandstone  are  referred,  with  it,  to  the  Carboniferous  perio 
though  it  is  not  x>ossible  firom  the  data  already  obtained  to  say  positive 
more  than  this :  that  the  lower  limestones  of  White  Pine  are  Devonii 
and  the  uppermost  Carboniferous;  while  the  intervening  shale,  chea 
black  shale,  and  sandstone  must  belong  to  one  or  the  other  of  the 
periods. 

The  ore  deposits  thus  far  discovered  are  confined  exclusively  to  tl 
Devonian  limestone.  The  highest  stratigraphical  position  occupied  1 
any  mineral  deposit  yet  found  is  along  the  line  of  contact  between  tl 
limestone  and  the  overlying  calcareous  shale.  The  mines  at  the  nor 
end  of  Treasure  Hill^  such  as  the  Mammoth,  Original  Hidden  Treasui 
etc.,  occupy  this  position. 

It  will  be  seen  that,  according  to  these  conclusions^  the  rocks 
Treasure  Hill  are  bent  or  broken  over  an  anticlinal  axis,  and,  on  tl 
east,  dip  under  the  rocks  of  the  Mokomoke  Range.  This  explains  ti 
absence  of  silver  ore  in  the  latter  range.  In  18^  I  called  attention 
a  probable  anticlinal  in  Apx>legarth  Canon ;  but  as  I  made  no  collectii 
or  examination  of  fossils,  and  did  not  carefully  stody  the  dip  of  tl 
strata  at  the  bottom  of  the  ca£k)n,  I  committed  the  error  of  supposii 
the  lower  limestones  of  Treasure  Hill  to  be  the  same  as  tho^e  of  tl 
range  eastward,  thus  locating  the  axis  of  the  fold  too  far  to  the  eas 
and  this  led  to  the  expression,  on  page  36  of  my  report  of  1869,  '^  Aero 
the  canon  to  the  eastward  the  precipitous  face  of  a  parallel  range  shcn 
the  continuations  of  the  limestone  strata ;  but  the  range  is  of  inleri 
height,  and  the  upper  metalliferous  layer  is  consequently  wantin 
having  probably  been  carried  away  by  denudation.  This  range  di; 
eastward ;  and  the  caHon  between  it  and  Treasure  Hill  probably  oco 
pies  an  anticlinal  axis." 

Mr.  Hague's  correction  of  this  erroneous  deduction  from  partial  da 
shows  the  advantage  of  careful  instrumental  surveys  and  of  the  coll 
tion  of  paleontological  evidence.  The  matter  is  not  wholly,  theoretic 
in  value.  If  certain  layers  of  rock  on  Treasure  Hill  are  impregnate 
with  silver  dei>osits,  it  is  surely  of  practical  importance  to  determii 
whether  their  continuation  may  be  sought  for  in  the  neighborhood,  ai 
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rbether  the  oiiterop{nng  lodks  of  the  viomity  are  above  or  below  the 
lesired  argenttfaxms  fonnation. 
White  Pine  was  visited  by  my  assistant  in  September.    In  his  report 
lesaya: 

EMMmberiii^  tiie  exoeedhif  1y  proBpeEOos  eonditioD  of  that  locality  a  year  ago.  the 
upandled  exeitemept  prodi^ed  by  the  diaoovery  of  its  rich  nilver  doposits,  and  thu 
aige  Tetnmfl  made  in  a  very  short  time.  I  must  oonfesB  that  I  was  astonished  to  find 
II  Tapid  a  decline  as  the  ascent  had  been  sndden.  The  town  of  Hamilton  is  dnll, 
■msawirably  so,  and  the  streeto  are  filled  all  day  with  loungers  who  cannot  dispose 
f  their  interests^  and  »e  therefore  forced  to  stay  a  while  longer.  It  was,  of  coarse,  of 
he  utmost  Interest  to  me  to  trace  the  cansos  for  all  this; 'and  I  must  contiees  that, 
o  inTcstigation,  I  cannot  find  caose  for  alarm  to  such  an  extent  as  has  taken  posses- 
ion  of  aU  interested.  It  is  the  old  story  in  American  mining:  first,  violent,  eztrava- 
«nt  and  aU^heoilMng  excitement,  unwarranted  by  real  facts;  and  then  ntter 
isapondency,  after  the  rich  ores  have  been  taken  ont,  and  the  oconomicul  working  of 
he  lv|{er  bodies  of  low-grade  ores  most  be  faced.  Snoh  ores  still  exist  in  enormoos 
[oantitiea,  and  there  is  thereibre  really  no  jnst  canse  for  the  prevailing  disooarage- 
rwnt.  Bat  it  is  trne,  the  extravagance  of  former  expectations  must  be  Justly  toned 
town  to  a  point  whero  mining  is  considered  as  a  business  which  must  be  condaeted 
s  prudently  and  eoenomieaUy  as  any  other  in  osder  to  insore  financial  success.  I  have 
isited  Treasore  Hill,  in  company  with  Mr.  J.  £.  Clayton,  who  has  prol^bly,  from  his 
oog  experience^  the  most  extended  knowledge  of  the  geological  .features  and  the 
idnes  of  the  district.  By  his  courtesy  in  pointing  out  certain  fcatnn^  a  speedy 
maprohension  of  the  rather  intricate  stmctore  of  the  region,  and  especially  Treasure 
iUl,  waa  very  much  ihcilitated.  There  are  no  ore-bearing  vdmt  on  Treasure  Hill,  aU 
wmi  tiims  to  the  contrary  notwithstanding ;  but  it  is  true  that  the  limestone  strata, 
hemaelvcs  much  tilted  and  bent,  are  traversed  in  numerous  directions  by  laiger  and 
mailer  veins  of  calcnuur,  which  are  locally  termed  "spar-dikes,''  and  carry  no  ore. 
[ha  Budn  anticlinal  of  Hie  strata  runs  almost  doe  north  and  south  on  the  top  of  the 
Domitain,  and  alontr  the  east  aide  of  Treasure  Hill  appears  to  occur  a  fault.  The 
lanm  along  this  fiuut  is  now  filled  with  calcspar,  and  smaller  ones,  running  obliquely 
md  at  right  angles  into  it,  contain  the  same  materiaL  As  I  mentioned  above,  these 
ipar-veins  carry  no  ore,  but  on  one  or  both  sides  of  them  the  limestone  is  invariably 
raj  siliceous,  and  here  occur  impregnations  and  pockets  of  silver  ores.  In  the 
■kosr  pockets  the  ore  can,  of  coarse,  be  recognized,  but  in  ores  which  carry  from 
tSO  to  $10  silver  per  ton,  there  is  generally  no  trace  of  silver  visible.  The  rock 
ooks  like  a  dark,  quartzose  limestone,  and  for  the  miners  the  fliuty  matter  is,  in 
Ihct,  the  only  euide  oy  wnich  to  select  ore  frooi  the  country  rock.  The  ore  impregna- 
;iaaa  IbUow  these  spat^veins  vertically  downward,  and  spread  also  horizontally 
Mtween  the  layers  of  limestone.  In  mines  of  this  kind  a  large  amount  of  barren  rock 
J,  of  course,  invariably  transported  and  crushed  at  the  mills,  together  with  the  real 
)re,  simply  because  the  mineral  contained  in  the  rock  is  only  vorv  rarely  visible. 
n»  Sooth  Aurora  and  Hidden  Treasure  were  the  only  mines  of  note  being  worked  at 
the  time  of  my  visit.  The  Ebeiiiardt,  once  so  famous  for  its  rich  ore-chamber  and 
itnpendons  yield,  was  shut  Mown,  as  the  English  company,  which  bought  of  the 
originiU  owners,  had  not  g[ot  ready  to  work  their  costly  purchase.  I  could  not  visit 
the  mine,  but  am  reliably  informed  that,  although  the  old  rich  deposit  i8  completely 
worked  ont,  a  vast  amount  of  low-grade  ores  remains  to  be  workoil.  I  hojie,  for  the 
Mto  of  the  company,  and  also  the  reputation  of  the  district,  that  these  ores  may  nut 
prove  to  be  too  iow-gnde  to  permit  profitable  workiug  ut  present.  The  South  Aurora 
Das  rich  ores  and  a  great  quantity  of  them  iu  sight,  and  is  working  a  large  force  of 
Biners. 

It  has  been  worked  like  an  open  quarrv,  and  the  ore  is  taken  from  it  through  tunnels 
penetrating  the  barren  limestone  west  of  the  deposit.  The  four  openings  on  this  mine 
m  Tery  wide,  and  have  reached  over  one  hunditnlfeet  in  depth.  The  Hidden  Treasuro 
isea  not  look  very  promising  at  prcHent,  although  the  company  is  still  energi*tically  at 
vock.  I  must,  however,  confess  that  in  tliis  mine  less  tlian  any  other  a  system  of 
nfaiing  could  be  recognised.  Tliere  are  several  companies  workiug  on  a  small  scale  on 
the  west  side  of  Treasure  Hill,  on  Chloride  or  Bromide  Fiats,  and  the  so-called  "Chlo- 
ndera"  are  scrapiug  up  small  quantities  of  rich  rock  in  many  places.  But,  with  the 
ixoeptiou  of  the  above-mentione<l  localities,  Treasure  Hill  looks  desorteil,  and  thousands 
>f  little  discovery  holes  and  duni^w  are  the  only  marks  left  of  the  former  excitement 
md  bustle.  Treasuro  City  itself  is  almost  entirely  deserted ;  a  few  people  remain,  who 
Bannot  get  away,  but  there  is  evidently  no  business  going  on.  Of  the  neighboring 
Bsilla  and  furnaces  only  a  few  aro  running,  and  thone  not  very  regularly. 

I  have,  of  course,  aiso  visited  the  Base  Metal  Range.  Tlie  ore  deposits  here  occur 
antirely  diflfcrently  from  those  on  Treasure  Hill.  The^  are  all  lying  between  and  par- 
iHel  with  the  limestone  strata,  and  vary  exceedingly  in  len^h  and  width.  It  is  cnar- 
icteristic  that  they  invariably  occur  in  certain  zones  in  the  bmestone,  along  and  near  to 
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thick  stratA  of  quartzite,  which  alternate  with  limestone  and  dates.  The  depositi 
cany  mostly  au  iron  cap,  which  is  from  two  to  three  feet  deep.  Below  it  occur  car- 
bonates of  load  mixed  with  arscniate  of  iron,  and  frequently  iQinps  of  nndecompMed 
galena  arc  fonnd  in  the  middle  of  large  boaies  of  cerossite.  Tlie  number  of  elaimi 
taken  up  is  enormous,  but  few  are  actually  worked  at  present.  The  principal  ys—m 
is  that  tne  percentage  of  silver  contained  in  these  ores  is  aotnally  too  small  to  pay^  ftr 
working  at  present.  The  average  contents  of  silver  is  only  from  812  to  fSO  per 
ton  in  aiffcront  mines,  and  the  cost  of  coal  being  from  25  to  30  cents  per  bushel, 
and  thirty  bushels  being  used  to  smelt  a  ton  of  ore,  while  labor  in  the  mines  is  $4 
and  in  the  furnaces  95  per  day,  you  must  see  that  such  ores  cannot  pay  far  troatmeat 
at  a  locality  one  hundred  and  twenty  miles  firom  railroad  communication.  A  reduotimi 
of  wages  and  freight,  in  case  the  long-talked-of  railroad  firom  Elko  to  White  Pine 
should  be  built,  will,  of  course,  remove  the  obstacles  now  in  the  way  of  profitable  work- 
ing. Of  the  quantity  of  smelting  ores  in  the  Base  Metal  Range,  there  is  no  donbt  th^ 
occur  everywhere  in*large  deposito,  and  will  eventually  be  the  surest  basis  for  exlen- 
sive  mining  industry. 

About  six  miles  to  the  northwest  of  Hamilton  occurs  a  mineral-bearing  sons  on 
White  Pine  Mountain,  which  seems  to  hold  out  better  induoemeuts  for  working  at  the 
present  time.  Ores  from  this  locality  are  now  in  New  York  for  assay,  and  if  they  should 
prove  to  be  as  rich  as  their  appearance  leads  me  to  expeet,  this  locality  will  rival  ins 
now  fiunous  rt^gion  near  Eureka,  of  which  it  is  an  almost  exact  geolo^^cal  and  mi&er- 
alogical  counterpart.  Facilities  for  smelting  are  here  better,  and  especially  the  item 
of  coal  may  be  reduced  to  almost  half  the  Hamilton  and  Shermantown  prices. 

The  mountain  on  which  the  mines  are  located  is  here  very  steep,  and  about  as  hi|^  as 
the  hill  on  which  Treasure  City  is  located,  i.  e.,  a  little  over  9,000  feet.  It  is  better 
wooded  than  most  mountain  regions  in  Nevada,  but  the  growth  of  pine  and  mahoganj 
is,  as  must  bo  exitected  at  such  an  altitude,  rather  stunted.  Charcoal  made  from  siich 
wood  cannot  therefore  be  of  the  best  quality ;  but  it  is  sufficiently  dense,  when  prop- 
erly buruod  and  guujrded  against  moisture  in  the  winter  months,  to  answer  verv  well  for 
smelting  operations.  Mining  property  situated  at  such  a  distance  from  Hamilton, 
Treasure  City,  and  Shermantown,  has,  of  course,  a  large  advantage  over  the  latter  plaoei 
in  the  very  important  matter  of  the  cost  of  the  necessary  feeh  Water  is  here  ratbtf 
scarce,  but  there  is  a  sufficiency  obtained  in  springs  and  wells  to  conduct  smelting 
operations.  For  the  present,  and  as  long  as  the  decomposed  ores  are  encountered  in 
the  mines,  no  dressing  is  necessary. 

The  geological  formation  on  White  Pine  Mountain  consists,  in  this  neighborhoodf  of 
heavy  beils  of  limestone  intcrstratificd  with  quartzite  layers  of  great  thickneeSb  On 
the  west  8loi)e,  referred  to  above,  the  strata  are  highly  tilted,  and  stand  in  places 
nearly  vertical.  They  strike  from  northeast  to  southwest,  and  dip  to  the  northwest 
A  stratum  of  quartzite,  underlain  and  overlain  by  limestone,  crosses  the  mountain 
here  diagonally.  In  the  limestone  overlying  the  quartsite,  sometimes  close  to  the  hi^ 
ter,  sometimes  as  much  as  200  feet  above  it,  occur  the  mineral  deposits.  They  run  with 
the  strata  of  the  country  rock. 

The  San  Bernard  is  located  on  the  west  slope,  high  up,  and  Just  over  the  crest  of  the 
mountain.  It  is  hardly  sufficiently  opened  to  form  a  correct  opinion  of  it,  but  shows 
in  the  cross-cut  a  streak  of  12  to  15  inches  of  solid  catbonate  of  lead  and  patches 
in  the  limestone  outside.  It  runs  parallel  to  another  location  on  the  east  aide  of  the 
mountain,  which  is  1>ctter  opened  and  has  acqnired  ^uite  a  name  on  account  of  the 
abundance  of  ore  which  it  carries.  I  refer  to  the  Jenme  A.,  a  mine  which  gives  a  voy 
fair  idea  of  the  nature  of  these  dex)osits.  I  am  informed  that  it  showed  very  Uttls 
outcrop  at  the  top.  It  is  now  worked  by  an  open  cut  about  50  feet  in  length  along  the 
deposit,  which  shows  a  large  body  of  carbonate  of  lead  mixed  with  manganese^ 
arscniate,  and  I13  drated  oxide  of  iron.  About  1,200  tons  of  ore  are  here  on  the  dump, 
and  the  quantity  in  sight  in  the  mine  is  very  hurge.  The  assays  go  from  |9  to  tl,000 
per  ton  in  silver. 

An  assay  from  the  San  Bernard  has  yielded  $31  per  ton  in  silver.  The  peieentigo 
of  lead  is  about  40  i>er  cent..  In  neither  of  the  two  mines  si^oken  of  hero  have  I 
noticed  the  mineral  stctefcldtite,  which,  when  occurring,  is  the  main  source  of  silver. 

The  Yosemiti?  claim  is  tiKK)  feet  long,  and  lies  on  the  west  slope  about  500  feet  bdow 
the  Ban  Bernard.  It  is  also  about  200  yards  above  the  quarteite  in  the  limestone.  The 
deposit  is  from  2  to  3  feet  thick,  and  is  exposed  by  an  ojien  cut  40  feet  in  length  and 
about  8  feet  deA.'p.  The  ore  is  carbonate  of  lead  with  iron  ore  and  lumps  of  galena. 
No  assay  has  heen  made  of  this  ore,  but  a  piece  from  the  extension  higher  up  the  hill 
is  reported  to  have  assayed  $30  per  ton.  The  quantity  of  ore  in  sight  is  large,  bat  it 
is  my  impression  that  it  will  not  go  high  in  silver. 

The  Emigrant  in  an  imperfectly  opened  deposit,  parallel  and  not  far  from  the  foie- 
going.    The  deec)iu[H)8e<l  lead  ore  is  about  2  feet  wide  in  the  opening. 

The  Indiana,  parallel  to  the  foregoing,  and  nearer  to  the  quartzite.  The  ore-streak  is 
2  to  3  feet  wide,  and  carries  more  quartz,  an  indication  in  this  region  of  greater  rich- 
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in  tilTer.  The  ore  i«  carbonate  of  lead  mixed  with  azeeuiate  aud  hydrated  oxide 
of  iron,  «nd  occasional  patchee  ofoalena. 

AflKolite :  Lensth  of  location,  600  feet.  It  lies  still  neikrer  to  tho  quartzite  down  the 
mocmtftin,  and  the  cnt  shows  a  streak  of  from  3  to  4  inchee  of  stetefeldtite. 

Tana  and  Iron-clad :  Each  of  these  two  locations  comprises  1,600  feet.  Thoy  occor 
hdow  a  amaller  stratum  of  qoartsite  lower  down  the  mountain,  llie  deposits  dip 
steeply y  and  are  evidently  larger  and  more  important  than  any  of  tho  foregoing.  They 
show  m  very  large  ontcrop  of  iron  ore,  orer  12  feet  thick  in  each  case,  which  have 
been  penetrated  downwara  by  shafts  15  and  20  feet  deep.  Small  patches  of  carbonate 
of  IsMl  occur  hi  the  bottoms  of  the  shafts,  but  the  solid  lead  ore  has  not  been  reached. 

The  Sentinel  lies  inst  above  the  before-mentioned  quartzite,  in  limestoue,  and  shows 
an  iron  outcrop  10  feet  wide,  in  which  a  shaft  15  feet  deep  shows  a  streak  of  carbonate 
sod  itkd  oxide  of  copper  and  stetefeldtite. 

Tbe  Alftbama  is  another  deposit  with  a  large  iron  ontcrop,  in  which  a  shaft  10  feet 
dsep  has  been  sunk.    It  has  just  reaohed  patches  of  carbonate  of  lead. 

Ine  four  last  locations  are  by  far  the  most  important,  and  may  be  expected  to  carry 
laige  deposits  of  lead  and  stetefeldtite  under  the  iron  cap. 

Later  in  the  season  large  lots  of  ore  from  several  of  the  above-named 
mines  were  smelted  in  Shermantown  and  Hamilton,  and  those  from  the 
Tosemite  and  Jennie  A.  have  especially  given  highly  gratifying  results. 

The  English  company  which  bought  the  Eberhardt  mine  has  con- 
stmcted  a  new  sixty-stamp  mill  three  miles  from  the  mine,  aud  a  tram- 
way connects  mine  and  mill,  so  that  the  transportation  of  the  ore  wiU 
ootttiiein  only  25  cents  per  ton. 

Kew  smelting  works  have  been  erected  just  above  Hamilton  by 
Governor  Matteson.  In  the  middle  of  September,  one  furnace  had 
already  been  in  blast  for  a  week,  and  was  working  admirably.  The  re- 
salt  of  the  week's  run  was  about  thirty  tons  of  bullion,  assaying  ^180 
per  ton  in  silver.  For  the  last  two  days  the  work  had  been  gr^ually 
incxeased  toward  full  capacity.  The  result  of  the  last  twenty-four  hours' 
ran  was  170  bars  of  bullion,  weighing  about  8  tons — giving  an  average 
assay  of  $186  per  ton.  The  second  and  third  furnaces  were  to  be  blown 
in  hNefore  the  Ist  of  October. 

About  the  same  time  the  Ward  Beecher  was  working  thirty  men,  and 
took  out  from  30  to  40  tons  of  ore  daily,  which  netted  $40  per  ton. 
Quite  a  body  of  ore  was  struck  in  this  miue,  which  resembles  closely 
that  taken  from  the  Eberhardt  in  its  palmiest  days.  From  the  Silver 
Wave  the  ore  from  shaft  No.  4  was  paying  $80  per  ton  ;  that  from  the 
Hidden  Treasure^  $74.  Schoharie  turned  out  G  tons  daily,  worth  $40 
per  ton:  the  Matilda  yielded  $80  ore.  The  Aurora  South  was  work- 
ing witD  a  large  force  of  men^  and  had  an  inimeuse  body  of  ore  in 
n^L  Fii^  tons  of  ore  were  shipped  daily,  and  the  last  3,000  tons  taken 
out  had  yielded  $46  per  ton. 

In  November,  an  English  company  commenced  mining  operations  on 
the  Aurora  Korth  with  one  hundred  men.  They  extr^ted  low-grade 
oro  for  the  new  mill,  and  the  mine  was  looking  well.  In  the  Eberhardt 
new  rich  discoveries  of  chlorides  had  again  been  made,  both  in  the  large 
chamber  and  on  the  surfiace.  Most  of  the  mills  and  furnaces  were  run- 
ning, and  at  Matteson's  smelting  works  refining  furnaces  were  being 
erected. 

Of  the  base-metal  mines,  the  French,  Jennie  A.,  Yosemite,  Uncle  Sam, 
and  Fay  produced  large  quantities  of  ore. 

The  old  Monte  Ghristo  Mill  has  been  rebuilt  during  the  year ;  five 
stamps  and  a  Stetefeldt  furnace  have  been  added,  and  in  November  the 
mill  was  running  profitably  on  ore  from  the  Maryland  mine  of  Pinto 
district. 

In  Pinto  district  the  Germania,  a  gold-bearing  ledge,  has  been  worked. 
and  five  tons  of  selected  ore  assay^  as  high  as  fit)m  $1,500  to  $12,000 
per  ton.    Champion  ore  assayed  from  $400  to  $750;  Mountain  Chief. 
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$138.  The  Maryland  is  reported  30  fbet  wide,  and  samples  of  the  ore 
found  firom  a  two-fbot  pay-streak  in  this  ledge  assayed  as  high  as  $1,360 
per  ton.  I  am  not  informed  what  has  been  the  average  ofthe  ore  worked, 
at  the  MoDte  Ghristo  Mill. 

BMnson  district  is  sitoated  fbrty-flve  miles  dne  east  from  Hamilton, 
in  White  Pine  Gonnty.  Nevada.  Tlie  district  eame  into  favorable  notiee 
abont  a  year  and  a  hau  ago,  and  at  the  present  time  has  acquired  ooo- 
siderable  importance,  as  the  development  of  the  claims  since  the  first 
discovery  has  established  their  richness.  The  conntry  rock  is  limeeteiie 
and  porphyry,  and  the  former  is  in  places  uplifted  by  diorite.  In  the 
limestone  and  porphyry  occor  mineral  deposits,  carrying  carbonates  of 
lead,  galena,  and  in  some  instances  red  oxide  of  copper.  In  the  diorite 
occur  veins  canying  galena  with  fluorspar  as  predominating  gangoe. 
The  Isaac,  mentioned  hereafter,  is  one  of  these.  The  pure  galena  fiom 
these  veins  assays  $75  in  silver.  The  ores  cany  always  a  very  laiKe 
percentage  of  quartz,  and  they  require,  theref<»e)  very  close  selection  to 
At  them  for  smelting. 

Most  of  the  mines  and  mining  claims,  thirty-six  in  number,  are  owned 
by  Chicago  capitalists,  Messrs.  Cummings  and  Waller,  and  I  amindcMeft 
to  Mr.  E.  G.  Moss,  the  mining  engineer  of  the  company^  for  mnch  of  the 
following  information.  The  principal  mines  are  the  Flying  Cload,  Isasa^ 
Elijah,  Old  England,  and  General  Gregg,  which  hare  been  worked  by 
the  company  during  the  last  year.  Several  hundred  tons  of  sm^ti^ 
ores  have  been  extracted,  and  the  owners  have  found  suffldent  encoarsa^ 
ment  m  the  appearance  of  their  mines  to  ereot  a  large  famace  for  m 
reductiou  of  their  ores. 

This  furnace  is  the  largest  one  in  Nevada^  except  the  Piltv  fnmaee  m 
Eureka.  The  furnace  is  a  blast  ftirnace,  with  four  tuyeres.  Its  insUs 
horizontal  section  is  3  by  4  feet,  and  the  blast  is  supplied  by  a  Na  8 
Sturtevant  blower,  driven  by  a  twenty  horse-power  engine.  The  eap«idty 
of  the  furnace  is  twelve  to  fourteen  tons  per  day. 

By  far  the  largest  x>ortion  of  the  ores  cannot  be  smelted  at  present,  as 
a  preparatory  dressing  is  required  to  fit  them  for  the  fhmace.  The  wmcte 
being  located  at  the  head  of  Murray  Creek,  water  for  this  purpose  is 
abundant,  and  the  erection  of  dressing  works  is  contemplated.  Meat* 
while  the  ores  are  picked  by  hand,  and  the  first  campaign  lasted  a  fbrt* 
niglit  and  produced  eighty-one  tons  of  bullion.  The  bullion  assays  $^$ 
in  silver  per  ton. 

The  ores  of  at  least  one  of  the  above-named  mines  eontaia  some  goUL 
This  is  the  Elijah,  but  the  contents  i)er  ton  being  only  from  $10  to  $UL 
and  the  ores  being  mixed  with  those  from  all  the  other  mines,  the  gola 
is  not  at  present  available.  The  carbonate  ores  assay  about  $110,  aod 
the  galenas  about  $90  per  ton  in  silver.  This  refers,  of  course,  t&  the 
ores  picked  out  for  smelting.  According  to  Mr.  Moss  the  mines  are 
amply  able  to  supply  the  furnace,  especially  after  dressing  works  have 
been  built.  Wood  in  the  neighborhood  is  comparatively  plenty.  It  is 
the  same  as  found  in  other  portions  of  Nevada,  pine  and  maiiogany, 
and  does  not  make  very  good  coal  except  when  carefully  burned  and 
handled.  The  Chicago  Company  employs  about  seventy-five  hands,  in- 
cluding fimiace-men,  wood-choppers,  etc. 

About  four  miles  from  Mineral  City,  the  town  of  the  district,  an  im- 
portant mine,  the  Carbonate,  is  worked  l)y  other  i)arties,  and  small  smelt- 
ing works  are  being  erected.  The  ores  from  this  mine  assay,  according 
to  Mr.  Moss,  $53  in  silver,  and  about  $50  in  gold. 

Bobinson  district,  like  all  the  mining  camps  in  Eastern  Nevada,  suffers 
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Tom  high  labor  and  transportation ;  but  at  least  in  regard  to 
ler  there  are  good  prospects  of  a  speedy  change  for  the  better. 
oUowing  is  the  munber  of  tons,  and  their  value,  worked  or  sold 
the  four  quarters  from  July  1, 1869,  to  June  30, 1870,  in  White 
»unty,  as  per  returns  to  the  county  assessor,  Mr.  W.  W.  Hobfurt, 
01,  with  Mr.  J.  B.  Dayton,  his  deputy,  my  thanks  are  dtie. 


For  th4  three  numihi  ending  SiptemberZO,  1669. 


ComptDiea. 


Qnoiitlty. 


Talaepw 
ton. 


TMalvaloft. 


laoUdftted 

ith 

impany... 
mpaay... 
tie 


«t 

id  Chlozide  FIaI  Compsny . 


k 

nnpany 

»mp«iy,  jp^BaiioMj  Coinpaiiy) 

stJiming  Campuiy 

r  ICiung  Company 


Mbdog  Company 

iaolidftted 

rer  Mining  Company . . 

iBlair 

romide  £1at  Company) 


rer  Mining  Company. 


dden  TreaBore. 


irKallmM. 


J.H. 


I'^'^SSTJ.: 


a.  10 

0 

ewart 

il7 

Ledge 

i«> Mining  Company.. 
Mining  Company. 


igavaloeperton. 


Ami  £(•. 

1,338  975 

93  319 

98  1,568 
58  1,943 
48  9W 

9  1,000 

10   189 

8,000    0 

10  1,099 

19  1,788 

3  1,947 

4  1,195 
48   9S0 

94  797 
91,000 

145    0 

941    0 

83  1,300 

97  1,419 

1,508 

48    0 

35  1,858 

7  908 

7  1,995 

97   898 

7  1,188 
37  1,350 

459 

199  1,373 

4   441 

9   850 

784    0 

138   895 

35  1,900 

8  838 
4   668 

7  0 
90  1,717 

4   105 

8  1,356 
468  740 
899    0 

9  1,667 

99  0 
47  1,914 

1,174    0 

153  1,500 

43    0 

6   353 

3  1, 416 

10  1,714 

53    0 

79   175 

97   939 


10,396  1,889 


158  90 

44  59 
115  40 
114  47 

94  65 
83  68 

95  14 
46  00 

196  19 
99  94 

64  00 
195  90 

76  90 

65  00 
954  00 

39  99 

80  00 

908  44 

74  67 

9(401  60 

45  50 
1^  71 
160  13 

49  10 
21  36 

77  67 
70  69 

5(307  79 

138  78 

173  41 

53  63 

38  40 

171  36 

110  50 

388  44 

56  38 

138  03 

79  33 

55  50 

117  00 

104  37 


51  65 
65  00 
64  99 

50  40 
63  70 
68  00 
71  37 
63  93 

51  50 
47  17 

103  59 
101  56 


58  5a9 


|77,7W  39 
4,147  38 
3,981  78 
6^486  43 
l,l»r94 
794  44 


138^007  00 

1,931  99 

389  89 

994  30 

979  60 

3,670  90 

1,583  88 

699  00 

4,773  40 

.  79(980  00 

17,440  00 

'  9,060  04 

1,808  47 

9^099  90 

9.19(7  40 

1, 137  99 

391  00 

986  99 

589  80 

9,663  13 

1,456  97 

95,716  11 

73189 

130  09 

30, 100  69 

91.901  86 

3,983  80- 

fl;4a9  49 

944  99 

8691 
1  49 
994  01 
1.019  19 
48,8184  00 
8,610  00 
148  39 
9.980  00 
3. 118  78 
59.160  60 
9,790  00 
fl;994  00 
440  80 
38T50 
9»13 
9,500  00 
8.113  85 
9;  899  43 


605,199  86 
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jpbr  ike  tkrm  wimUKm  tmOmg  December  31, 1869. 


CoiiipuiS6& 


QouitUy. 


Value  per 
ton. 


Tol 


IK 


Jknioth  South 

Annm  ConsoUdftted 

Bromide  Tunnel  Company 

Brown,  E.  J 

Benton  Cortea 

Black  Thorn 

Brother  Conover ^ 

Broom  Banger 

ConaoUdated  Chloride  Flat  Mining  Company 

Charles  and  Theroae 

CSiihuahua,  (Centenesy  Company) 

Chihuahua  Company 

Gotten  Bawn 

Caroline 

Comhination 

Cadis  No.  9 

Domingo 

Eberhtfdt 

Eureka  Company , 

El  Dorado 

Edipae  Company,  oonacdidafted 

Jfiaixwell 

Qlaoier  Company. 
GUI 


OUl^.. 
Goimia 


Hemlock 

Hindoo 

Howard  Company 

Hartwell 

loebers 

Joaeplune 

Joe  Potts 

John  Cahill  &  Brother. 

Jerry  Caughlin 

Seller 


Haseppa.. 
Hammoth. 
Kinnesota. 
MinetU... 
Hilton 


Mahogany 

Montgomery 

OriglniAl  Hidden  Treasure 

OhioSUte 

OaUand , 

Post  Hole 

Pogonip  and  Othello 

Pan  Handle 

Kice;H.F 

Summit  and  Keyada 

Saga  Brush , 

Seymour  No.  10 

Siena  Pasco 

Sangammon....... ,. 

SflverStar 

Steele,  John 

Truckee  No.  7 

Tom  Paine 

TomTennant 

Yon  Be  Dam 

Will8,F.H 

Znhiio 


Torn. 
i,437 
3,673 
6 
1 
8 
1 

15 

3 

8,340 

88 

54 

37 

3 

4 

39 

55 

180 

781 


0 

1R5 

835 

100 

1,500 

450 

750 

900 

0 

0 

0 

0 

1,438 

1,370 

500 

0 

0 

0 

^1,000 

(fi  1,000 


39 
5 


640 
840 


10  1,934 


6 
4 


993 
775 
81  1,000 
1  1,673 
988 
814 
0 
180 
1,700 
413 
700 
1,860 
563 


8 

35 

876 

1 

5 

1 
1 
6 


10  1,395 


190 
390 
1.380 
1.350 
900 
956  1.000 
18  1,000 
500 
0 


1 
6 
1 
3 

8 


11 
187 


343  1,000 


6 
34 
1.569 
19 
51 
75 
5 
17 


• 
390 

0 
700 

0 
639 
385 

0 

1,450 

89  1,500 

190 


L 


SO 

10 

3 

9 

7 


196 
636 
094 
390 


Total 

AvoTage  ralue  per  ton 


13,009  649 


•43 
38 
47 
81 
46 
59 
50 
95 
34 
49 
76 
11 
117 
100 
33 
8 
43 
79 

9;  933 
95 
58 
31 
39 
87 
69 
81 
67 
35 
35 
43 
199 
60 

1,738 

941 

99 

85 

95 

107 

33 

37 

56 

48 

51 

37 

54 

99 

43 

166 

48 

43 

65 

55 

43 

163 

58 

135 

68 

34 

34 

48 

64 

107 


59 
48i 

75 

83 

48 

37 

00 

83 

87i 

88 

00 

10 

55 

00 

40 

00 

30 

00 

30 

53 

39 

61 

00 

43 

79 

954 

31 

58 

04 

01 

76 

00 

00 

34 

31 

49 

12i 

10 

40 

70 

00 

00 

7S* 

00 

00 

00 

64 

33J 

00 

01 

85 

00 

00 

39 

00 

30 

50 

39 

94 

00 

71 

30 


41  SOi 


1( 


539 
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Jfbr  ike  three  wontke  ending  Mtarch  31,  I870. 


CompMilet. 


•nth • 

oaolidated 

tclnoo,  (sold) 

) 

CMCOW 

>OIl 

id  Chloride  Flat  Mining  Company  . . 
•n 

ompany 

:wephiiie 

ining  Company 

oQpany ^ 

i^ompany 

it« 

T 

iiit!!IJJJ!!ll!!J*!!" '!!!!!!  J'*!!'" 
l£ 

5am 

Idden  Treamre 

a  Nevada 

I 

Consolidated 

1 


Qnaatity. 


i,6eo 

157 

S 

4 

9 

S8 

16 

7 

13 

1.750 

14 

10 

24 

154 

33 

13 

76 

3 

10 

888 

307 

10 

18 

22 

15 

61 

20 

6 

93 

35 

178 

15 

18 

26 

8 

9 

16 

22 

128 

35 

1 

464 

137 

4 

13 

22 

7 

81 

148 

79 

37 

37 

32 

7 

178 


Xte. 

800 

1,570 

0 

1,000 

401 

500 

1,750 

0 

500 

1,500 

0 

0 

914 

174 

1,000 

1,000 

1,500 

0 

0 

370 

0 

0 

0 

1,500 

1,500 

1,000 

1,500 

1,000 

0 

0 

600 

580 

1,000 

0 

896 

1,000 

1,660 

630 

1,930 

1,000 

0 

0 

55 

1,000 

830 

0 

0 

0 

0 

1,000 

1,725 

1,250 

0 

140 

1,240 

500 

500 


10,501  1,075 


Value  per 
ton. 


ISO  08 

19  78i 

10  00 

25  00 

31  67 
82  44 

36  28 
12  03 

17  00 
15  00 
34  15 
73  76 
42  73 
44  96 
24  00 

11  17 
10  00 
10  00 

800 
50  00 

800 
38  30 

2  00 

18  00 
18  00 

20  00 
117  41 

8  98 
800 
800 

21  00 

28  86 

20  07 
15  00 
46  73 
15  00 

29  00 

32  45 
3;>  18 

12  00 
8  00 
8  00 

122  90 
58  85 
82  05 

26  00 
10  00 
15  00 

30  00 
24  54 
41  70 
30  03 

106  87 

37  10 

21  94 

13  00 
34  31 


Total  ralne. 


195.734  70 

33.032  69 

1,570  00 

62  50 

133  08 

762  58 

1,047  58 

192  50 
123  25 
206  25 

59,762  84 

1,032  66 

446  80 

992  97 

490  00 

1,725  50 

337  50 

130  00 

606  00 

158  90 

80  00 

34,01136 

614  00 

193  50 
337  50 
450  00 

1,849  18 

552  00 

160  00 

48  00 

1,959  30 

1,018  47 

3,592  00 

285  00 

862  n 

397  50 

255  64 

302  26 

596  87 

270  00 

1,024  00 

280  00 

126  29 

27,334  08 

11, 274  50 

104  00 

130  00 

330  00 

210  00 

2,005  30 

6,214  18 

2,390  76 

.    3,953  97 

1,375  29 

715  78 

94  25 

6,114  83 


310,003  07 


Character  of  ores. 


r  haMO  ore  i«o]d  at  dnmp 
sold  at  dump 

t 


Quantity. 


Tan*.   Lbt. 

9,092       75 

1, 102  1, 000 

307         0 


10.501  1,075 


At'o  value 
per  ton. 


I.  Ex.  lo- 


ll 


132  51 

12  50 

2  00 


TotaL 


#295,569  82 

13, 819  23 

614  00 


310,003  07 
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For  ike  three  monUu  atding  June  30. 1870. 


Componies. 


QajwUtj. 


Yaloeper 
tun. 


AmoraSoatb 

Anrora  Consolidated 

AutamnKo.  3 

AlU 

BnrfiinfflfosoGw 

Batter  Cap 

Banner  State 

Boarbon  

Baldy  Green  Mandage 

Blood  4&  Co 

Binuith 

BlneClood 

BigTreaaore 

Chloride  CoDSoUdated 

Chloride  Flat 

Clyde  Silver  Mining  Company 

Cbapdural 

CadizNo.2 

Cadis  Xo.l.;: : 

Chihaahoa 

Caroline 

Cream  City 

Derby 

Davis 

Delmonico 

Doable  Ea^e 

Dickinson 

Eberiiardt 

Empire ». 

Eonioe , 

Emersley 

Elko 

Empress  Josephine 

Fletcher 

Fay 

Fteeney 

Frank  Koland 

Gennesee 

Great  Valley 

Hartwell 

Hemlock 

Iceberg  

Imperial 

Jennie,  A 

Kingsley 

Mazeppa 

Mammoth ^ 

Miser's  Dream 

Montezoma 

Original  Hidden  Treasure 

Owego 

Ohio  State 

Post  Hole 

Progress 

Promontory 

Boman  Empire 

Snmjnit  ana  Nevada *. 

Sace  Brash. 

Silver  Wedge 

Snow  Drop 

Sierra  Pasco 

Silver  Star 

Stonewall 

Seymour  No.  3 

Saratoga 

Snnnders 

San  Pedro 

Spanish 

Stamboul 

Smith,  J.  R 

Silver  Brick 

Seto 

Trench 

Trench 

Virginia 

Virginia 

Wabash 

Wilson  Si,  G  raptree 

Winnebaha 

Wagulesliewam 

Total 


Jont. 

2,833 

568 

41 

96 

36 

5 
91 
11 
11 
19 
89 
13 

3 
433 
86 
14 
51 
71 
21 

9 
13 
17 
10 
11 
11 
17 
11 
186 

3 
60 
13 
81 
16 

7 

7 
13 

7 
64 
74 
15 
229 
18 
110 
28 
15 

1 
78 
69 
37 
2,472 
33 

6 
158 

9 
24 
19 
758 
24 
84 
55 

5 

2 
19 
83 

4 

3 
10 

4 

4 

9 

11 

104 

12 

5 

3 

393 

12 

10 

8 


Lbt. 

100 

375 

1,307 

0 

205 

428 

322 

0 

805 

1,900 

1,001 

0 

1,000 

0 

1,867 

0 

1,000 

0 

1,000 

1,000 

0 

1,01.0 

0 

340 

170 

85 

0 

1,485 

560 

0 

923 

1,000 

1,000 

1,312 

1,500 

500 

1,000 

743 

0 

125 

205 

1,550 

500 

1,000 

500 

775 

l.GOO 

0 

1,000 

0 

1,352 

955 

1,750 

461 

0 

1,000 

1,500 

859 

915 

390 

565 

1,164 

1.500 

1,000 

1,792 

566 

935 

1.940 

1.441 

1,550 

1,000 

1,000 

0 

852 

1,895 

0 

685 

0 

0 

0 


9,977  1,368 


$47  29 
36  79 

63  00 
600 

163  23 
38  70 

31  70 

32  00 

36  39 

65  30 
15  00 
10  00 
25  00 
34  11 

50  63 
38  00 
34  50 
12  45 
10  00 
20  00 
10  00 
20  00 

160  00 

37  53 
68  93 

32  00 
12  00 

30  40 
293  00 

22  14 
49  70 

33  00 

20  (0 
202  19 

40  OJ 
10  00 
14  00 

36  69 
10  00 
CO  57 
2t)  75 
24  91 
U  23 
12  50 

e  00 

514  90 

21  75 
10  25 

12  00 
4d  31 

30  ao 

32  94 
19  65 

55  08 

19  56 

13  CO 

31  12 

32  42 

20  18 
97  24 
40  00 

126  35 
47  00 

21  90 
47  39 

66  C.) 

51  80 

37  40 

56  09 
153  61 

14  00 
10  00 

.  44  58 
36  00 
36  40 

64  80 
20  35 
12  00 

15  00 
20  00 


Total  val 


€7 
'J7 
17 

00 

:o 

t6 


1133,992 

15.220 

2,GQ4 

4,ZU 
201 

3,PT2*7 

300  90 

1,300M 

1,3^^ 

120  « 

67  » 

10,438  0 

4.40U«5 
533  00 

1,249  00 
683  75 
215  00 
190  00 
130  60 
350  Oi) 

1,600  00 
417  S4 
7(3  K 
545  fi3 
13S00 

3,809  53 
668  00 

1.326  40 
619  14 

1,8.4  50 
330  00 

1. 579  78 

310  00 
13^50 
105  00 

2.3GD25 

740  00 

.1,047  98 

6,1«49 
467  80 

2,010  00 
350  00 
122  00 
714  45 

1,707  38 

7U7  2> 

4o0U0 

119. 425  27 

1,016  76 
213  37 

3, 119  44 
508  39 
463  50 
243  75 
23,e»72 
792  00 

1,704  25 

2^367  20 

311  30 
373  23 
938  25 

1,806';S 
835  5S 
218  CI 
542  73 
185  80 
264  77 
119  05 
133  00 
115  00 

4,55A<iO 
447  53 
1^6  48 
139  60 

5,919  93 
300  00 
150  00 
160  00 


386,119  06 
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Character  of  ores. 


IfDIiny  ore 

Bue  ore,  sold  at  dnmp 

Total 

Total  for  year  ending  June  30, 1870 


Quantity. 


Tons.  Lbs. 
8,973  1,3G8 
1,004         0 


9,977  1,368 


43,808 


Av'e  value 
per  ton. 


|41  09 

17  33i 


Total  valoe- 


$368,714  71 
17, 404  35 


386,119  Oe 


1,840,972  IC 


Mr.  John  Gray,  of  Hamilton,  lias  kindly  furnished  me  with  the  fol- 
lowing statistics  relative  to  bullion  shipments  from  White  Pine  district 
during  the  year  1870 : 

Shipments  west 8738, 417  73 

Shipments  east 851, 852  88 

1,590,270  61 

Up  to  September  1,  the  bullion  shipments  are  divided  in  the  different 
months  as  follows : 


Month. 


Jannaxy. . 
February , 

Hareh 

April 

May 

Jane 

July 

August... 


West. 


Bars. 


18 
41 
43 
60 
85 
79 
59 
76 


461 


Value. 


$12, 348  45 
40,894  32 
49, 566  44 
83, 343  52 

108,297  42 
80, 442  01 
68, 715  79 
75, 495  47 


East. 


Bars. 


45 
41 
22 
28 
38 
37 
50 
55 


519, 495  47^ 


328* 


Value. 


$91,948  47 
66,849  13 
32.615  'Mi. 
44, 472  38 
57,881,09 
59,697  14 
68,915  45 
64, 880  78 


487, 259  80 


West,  461  ban;  value. 
East,    328  bars;  value. 


$519, 495  47 
487,259  80 


Total,  789 bars ;  value 1 1,006,755  27 


This  does  not  include  the  base  bullion.  I  cannot  give  the  exact  fig- 
ures in  regard  to  the  shipments  of  this  kind  of  bullion ;  but,  according 
to  the  best  information  at  my  command,  very  near  a  million  dollars' 
worth  has  been  shipped  from  here. 

The  census  returns  for  the  year  ending  June  1, 1870,  give  $2,647,397 
as  the  product  Irom  milling  ores,  and  $419,600  as  the  product  from 
smelting  ores  in  the  White  Pine  County;  but  I  am  inclined  to  believe 
that  many  small  lots  of  ore  which  are  given  in  the  mill-returns  are 
reported  again  in  those  from  the  mines. 

The  number  of  inhabitants  of  White  Pine  County  is  given  in  the 
late  census  as  7,189,  of  whom  292  are  Chinese. 

*  These  totala  are  taken,  with  the  rest  of  the  flfcnrea,  f^om  the  retam  of  Wells,  Fargo  Sc  Co.  There 
Is  a  diacrepaney  of  |392  05  in  one.  nnd  12  bars  in  the  other;  but  I  do  not  know  whether  the  error  ia  in 
tiio  Itons  or  the  aggregates.— R.  W.  R.  > 
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LINCOLN  COUNTY. 

By  far  the  most  importaut  developments  in  this  coanty,  and  perhaps 
in  the  State  of  Nevada,  have  been  made  during  the  year  in  Pioche  or 
Ely  district. 

Ely  district  lies  about  one  hundred  and  fifty  miles  south-southeast  of 
Hamilton,  and  probably  in  Lincoln  County,  Nevada,  though  doubts 
have  been  entertained,  and  a  contest  has  been  going  on,  in  regard  to  the 
jurisdiction,  between  trtah  and  Nevada. 

Very  little  mention  was  heard  of  the  district,  even  among  residents  of 
Eastern  Nevada,  before  the  fall  of  1869.  At  this  time  the  Meadow  Valley 
Mining  Company  commenced  active  operations.  The  stockholders  were 
principally  prominent  capitalists  of  San  Francisco.  Acting  upon  the 
supposition  that  the  ores  were  of  the  smelting  order,  lar^e  and  exi)en- 
sive  smelting  works  were  erected.  The  attempts  at  smelting,  however, 
proved  abortive  and  were  speedilj*  abandoned :  the  cupelling  of  the 
few  tons  of  lead  bullion  extracted  was  also  a  failure,  and  the  bullion 
was  shipped  in  a  semi-refined  state  to  San  Francisco.  Similar  attempts 
at  smelting,  made  in  furnaces  of  a  very  primitive  construction,  by  indi- 
vidual miners,  proved  equally  unsuccessful.  The  discovery  was  then 
made  that  the  ores  did  not  contain  enough  lead  for  smelting  purposes, 
and  that  $50,000  to  $60,000  had  been  sunk  without  any  prospect  of  a 
return. 

Nothing  further  was  done  until  the  spring  of  1870,  when  the  company 
commenced  shipping  ore  to  Hamilton  and  to  San  Francisco,  with  a  view 
to  testing  its  adaptability  to  the  amalgamation  process. 

In  February  or  March,  1870,  20  tons,  shipped  to  Hamilton,  yielded,  by 
ordinary  mill  process,  over  $500  per  ton.    This  ore  was  "free"  and  gave 
bullion  over  950  fine.    A  second  lot  of  35  tons  yielded  only  $190  per 
ton,  although  assaying  very  high ;  this  was  of  the  '-base"  description. 
Attempts  at  amalgamation  made  in  San  Francisco  on  ores  of  the  nor- 
mal character  (base)  of  this  4i8trict  were  also  unsuccessful,  yielding 
only  from  45  to  55  per  cent.,  according  to  their  richness.    The  ores  of 
this  district  vtiry  in  character.    While  the  general  and  normal  quality 
of  ore  contains  enough  lead  to  be  called  base,  and  to  prove  refractory 
in  amalgamation  with  quicksilver  alone,  there  can  bo  found  in  certain 
spots  on  the  various  ledges,  chimneys  of  very  free  ore  containing  little 
or  no  lead,  and  working  readUy  without  chemicals  from  75  to  80  jier  cent. 
When  the  "pnictical  millman"  of  this  region  receives  a  lot  of  this  ore 
for  milling,  he  invariably  claims  to  have  discovered  a  new  method  of 
working  the  ore,  and,  on  the  strength  of  giving  a  fair  percentage  and 
bullion  of  fine  quality,  attains  a  certain  amount  of  fame,  which,  how- 
ever, disappears  simultaneously  with  the  appearance  of  lead  in  his  pulp. 

From  any  point  of  the  ledges,  pieces  of  almost  pure  carbonate  of  lead 
and  galena  can  be  extracted.  Galena  is  comparatively  rare  in  the 
Pioche  ledge,  the  i)roperty  of  the  Meadow  Valley  Mining  Company,  but 
is  found  in  large  quantities  in  the  Burke  Mine,  its  rival,  the  prop- 
erty of  the  Raymond  and  Ely  Mining  Company.  I  think  that  the  aver- 
age i>erceutage  of  lead,  in  ores,  as  they  come  to  mill,  will  not  fall  short 
of  2  to  3  per  cent.  This  is  a  surmise,  not  based  on  actual  assay.  The 
''  free  ^  ore  mentioned  above  contains  75  to  80  per  cent,  of  the  silver  as 
chloride ;  the  baser  quality  contains  only  from  40  to  45  per  cent,  of 
chloride.  A  series  of  ^*  clilorination  tests''  have  shown  me  that  the  i)er- 
centage  extracted  by  amalgamation,  with  quicksilver  alone,  corresponds 
invariably  with  the  amount  of  eWojide  of  silver  in  the  ore ;  or,  te  express 
myself  more  dearly^  that  raw  amalgamation  extracts  only  so  much  of 


CONDITION   OF  MINING  INDUSTRY — NEVADA. 


165 


the  silver  as  is  present  as  horn-silver.  Samples  of  this  ore  having  been 
brought  to  Mr.  Alexis  Janin,  in  White  Pine,  and  doubts  having  been 
expressed  as  to  the  possibility  of  working  it  without  roasting,  he  com 
menced  a  series  of  experiments  of  which  the  treatment  with  salt  and 
sulphate  wiis  the  basis.  These  experiments  succeeded  beyond  exi)eeta- 
tion.  Mr.  Janin  found  that  even  the  base  ores  yielded  as  readily  to  the 
suasion  of  chemicals  as  the  Comstock  slimes  5  whereas,  when  treated 
with  quicksilver  alone,  the  yield  hardly  exceeded  40  per  cent.  This 
does  not  ^pply  to  the  free  ore,  which,  as  I  have  said  before,  amalgamates 
readily  without  chemicals ;  although  the  yield  is  materially  increased  by 
the  use  of  salt  and  sulphate.  Sometime  aft«r  these  experiments  had 
been  concluded,  Mr.  Janin  was  appointed  amalgamator  in  chief  at  the 
Meadow  Valley  Mining  Company's  mill,  then  building  in  Dry  Valley, 
ten  miles  from  Pioche  City. 

Tlie  mill  started  up  on  the  18th  of  July,  1870,  although  steam  was 
raised  and  a  few  pounds  of  ore  crushed  on  the  15th,  for  the  purpose  of 
trying  engine,  etc.  The  mill  at  that  time  had  20  stamps  of  050  pounds 
weight,  each  making  eighty  dropifj  -per  minute ;  ten  pans,  H.  I.  Booth  & 
Co.'8  pattern,  calculated  to  hold  2,800  pounds  of  pulp;  five  settlers,  (co- 
noidal  separators,  unfit  for  this  kind  of  ore;)  two  small  agitators;  and 
two  concentrators,  Hungerlbrd?s  patent.  Since  that  time  the  following 
additions  have  been  made:  Ten  stamps,  750  pounds;  four  pans, like  the 
old  ones ;  two  flat-bottomed  settlers ;  two  12  by  6  feet  agitators,  and 
two  revolving  buddle-concentrators,  patent  of  Stephens  and  Randal,  20 
feet  in  diameter.  This  is  an  excellent  invention,  where  water  is  plenty 
and  the  difference  in  specific  gravity  between  "pay'' and  wastes  well 
marked.  On  starting  up  the  mill  there  was  one  serious  drawback  to 
contend  with.  Owing  to  the  miscarriage  of  a  letter  there  was  not  blue- 
stone  enough  on  hand  to  last  more  than  a  week.  Almost  the  first  ore 
crushed  was  that  which  had  originally  been  selected  for  smelting,  and 
contained  a  very  large  percentage  of  lead.  Nevertheless,  it  yielded  80 
per  cent^  of  the  silver.  From  the  moment,  however,  that  the  supply  of 
chemicals  wa«  exhausted  the  percentage  i'ell.  Pending  the  aiTival  of 
bluvstone  from  Ban  Fmnciseo,  there  was  shipped  to  mill  purposely  com- 
paratively poor  ore  to  avoid  unnecessary  loss.  Even  after  the  arrival 
of  bluestone,  it  was  diflicult  to  imjiress  the  amalgamators  with  a  sense 
of  the  absolute  necessity  of  obeying  instructions.  In  their  opinion,  it 
didnot  make  any  difterence  whether  chemicals  were  used  or  not,  and, 
as  far  as  their  experience  went  in  other  mills,  they  were  doubtless  cor- 
rect in  this  idea. 


Quantity 
worked. 

Yield 
per  ton. 

Per  cent,  ex- 
tracted. 

Remarks. 

1870. 
July  18  to  Aug.  31 

Sept.  1  to  Sept.  30 
Oct.  1  toOct.  31- 
N'ov.  ltoNov.30. 
Dec.l  to  Dec.  31. 

1871. 

Jan.  1  to  Jan.  31. 

Tons.     lb$. 
1, 161      400 

1,027  1,200 
1,071          0 
1, 017      9(X) 
1,400  1,967 

1,503  1,200 

$06  39 

114  69 
151  86 
133  06 

103  85 

102  48 

About  58. 00 

68.55 
80.  a5 

82. 52 
81.82 

• 

76.74 

Working  20  stamps,  partly  with- 
out chemicals. 
20  Htamps. 

20  Rt4imx)6.                                ♦ 
20  stani])s. 
Running  imrtly  with  30  stamps. 

Running  with  30  stamps. 

The  falling  off  in  percentage  in  January  is  due  in  Mr.  Janiii's  estima- 
tion to  the  feet  that  coarser  screens  were  used  on  the  battery.     Where 
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the  paus  are  poor  grinders,  as  is  the  case  with  those  of  this  mill,  it  is,  tc 
say  the  least,  foolish  to  crush  $130  to  $135  rock  through  a  No.  4  punched 
or  a  No.  20  brass- wire  screen.  This  is  what  was  done  in  January.  The 
bullion  varies  exceedingly  in  fineness.  For  over  two  months,  from  Sep- 
tember loth  to  end  of  November,  the  average  fineness  was  over  800. 
Previous  to  this,  and  subsequeutly,  the  average  has  been  much  lower. 
It  is  not  strange  that  ores  containing  so  much  lead  should  give  very 
base  bullion ;  moreover,  a  certain  amount  of  the  copper  of  the  blue- 
stone  is  precipitated  and  amalgamated,  forming  a  triple  allo^  of  silver, 
lead,  and  copper,  with  a  vcrj^  little  gold.  The  extra  amount  of  silver  ex- 
tracted by  the  use  of  sulphate  and  salt  more  than  counterbalance's  the 
amount  olf  copper  entering  into  the  amalgam.  Thus,  paradoxical  as  it 
may  seem,  finer  bullion  is  in  reality  extracted  by  the  use  of  sulphate  of 
copper. 

Mr.  Janin  has  introduced  a  very  simple  method  of  extracting  the 
greater  part  of  the  lead  from  the  amalgam,  and  consequently  from 
the  bullion.  The  quicksilver  and  amalgam,  after  leaving  the  settlers,  is 
strained  in  sacks  suspended  in  a  large  box  filled  with  water,  which  is 
heated  with  stcivm  by  means  of  a  half-inch  pipe.  Lead  amalgam^  at  the 
temperature  of  boiling  water ^  remains  liquidy  and  consequently  strains 
through  with  the  excess  of  quicksilver.  A  certain  amount  of  silver  and 
of  copper  amalgam  also  passes  through.  This  is  now  run  off  into  a  smaller 
box,  cooled  with  water,  and  when  cold  is  strained  in  the  usual  way, 
leaving  an  amalgam  of  lead  containing  a  small  amount  of  the  other  met- 
als. This  lead  amalgam  when  retorted  gives  bullion  containing  from  6 
to  20  per  cent,  silver,  very  little  copper,  and  only  a  trace  of  gold.  The 
amalgam  remaining  in  the  first  sacks  gives  bullion  from  550  to  680  fine 
in  silver,  and  finer  in  inverse  proportion  to  the  amount  of  copper  in  the 
ore.  The  lead  bullion  is  shipped  from  here  by  slow  freight  when  suffi- 
cient accumulates  to  make  a  load. 

From  a  charge  of  ore  of  normal  character  the  bullion  extracted  by 
dift'erent  modes  of  working  would  be  nearly  as  follows : 

Amalgamated  ^vithout  chemicals 300  to  350  fine. 

Amalgamated  with  CuO,SO*and  NaCl,  and  not  strained 

in  hot  water 400  to  450  fine. 

Amalgamated  with  CuO,  SO'  and  NaCl,   (  1st  amalgam  550  to  GSO. 

strained  in  hot  water.  (  2d  amalgam     60  to  200. 

The  Meadow  Valley  ores  contain  on  an  average  $5  in  gold  to  every 
$100  in  silver.  This  proiwrtion  is  very  constant.  Of  this  gold  fix)m  r^ 
to  55  per  cent,  is  extracted.  The  bullion  contains  from  .0(K)3  to  .0015 
parts  gold.  Occasionally  a  bar  will  contain  as  high  .003  parts,  and  at 
other  times  so  little  that  it  is  not  taken  account  of.  As  I  have  re- 
marked, the  average  ($125)  ore  contains  only  from  40  to  50  per  cent,  of 
the  silver  as  chloride;  in  what  state  the  remainder  is  present  I  am 
not  i)repare(l  to  say,  but  probably  as  a  sulphide,  possibly  as  an  oxide, 
these  being  the  two  comCinations  which  yield  most  readily  to  the  action 
of  salt  and  suli)liate. 

The  ore  is  admirably  adapted  to  concentration.  The  "  pay ''  appears 
to  be  mainly  in  a  **  heading"  of  gray  carbonate  of  lead,  very  easily  sep- 
arated in  the  sands.  The  gjingue  is  (piartz,  the  country  rock  quartzite. 
All  the  tailings,  alter  leaving  the  agitators,  How  into  a  tank  -from  which 
they  are  raised  by  a  China  pump  to  a  second  tank,  and  from  there  dis- 
tributed over  two  concentrators.  The  tailings  assay  on  the  average 
about  $25,  and  the  concentrations  will  range  from  $150  to  $300,  accord- 
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ing  to  the  araoant  of  water  used  in  concentration.    The  apparatus  is 
self-discharging. 

Oue  serious  drawback  in  the  working  of  lead  ores  is  the  large  loss  of 
quicksilver.  The  loss  of  quicksilver  in  working  free  ores  increases  witii 
the  richuess  of  the  ores.  1  am  informed  by  the  former  superintendent  ot 
a  White  Pine  mill  that  in  milling  $100  ore  his  loss  waB  a  trifle  less  than 
three  pounds  per  ton.  This  is  excessive  for  free  ores,  and  it  is  probably 
due  to  the  fsict  that  the  silver  was  all  present  as  chloride,  and  had  to  be 
decomposed  at  the  expense  of  the  quicksilver.  It  is  more  than  probable 
that  sulphate  and  salt  convert  the  silver  into  the  metallic  state.  How- 
ever, it  is  uecessai'y  to  remember  the  fact  that,  these  ores  being  richer, 
apart  from  the  question  of  baseness,  it  would  not  be  just  to  compare  the 
loss  of  quicksilver  with  that  sust^iined  by  mills  on  the  Comstock,  where 
ores  are  much  poorer.^ 

During  the  months  of  October  and  November  the  average  fineness  of 
bullion  from  this  mill  was  over  .800.  The  loss  of  quicksilver  per  ton 
was  respectively  2.39  and  2.40  pounds.  Both  in  preceding  and  succeed- 
ing months,  with  bullion  not  exceeding  .500  to  .000  fine,  (after  passing 
through  the  hot-water  straining  process,)  the  loss  has  been  as  high  as 
4  76  iK>unds  per  ton.  This  is  due  probably  to  the  formation  of  chloride 
of  lead  and  subswiuent  formation  of  subcliloride  of  mercury.  Another 
source  of  loss  is  the  formation  of  lead  amalganu  This  contains  but  very 
little  quicksilver,  having  the  dull  appearance  of  lead,  and  floats  off  in 
flakes.  Leild  unites  with  quicksilver  in  greater  proportion  than  either 
silver  or  copper. 

The  profwrtion  of  rfetorted  bullion  to  amalgam  on  the  Comstock  and 
in  White  Pino  is  as  1 :  5J-6  ;  in  amalgam  contahiing  a  large  amount 
of  copper  as  1 :  7-7A;   and  in  very  base  lead-amalgam  as  1 :  4. 

From  the  foregoing  remarks  it  will  be  seen  that  the  value  of  proper 
proi>ortions  of  bluestone  and  salt  in  working  rebellious  ores  is  establisherl 
beyond  a  doubt.  There  are  some  drawbacks  attached  to  the  '*  process," 
which  are,  however,  more  than  overcome  by  its  advantages.  These 
drawbacks  are — 

1st.  Destruction  of  muller  plates  and  castings,  which  are  strongly  at- 
tacked by  chloride  of  copper.    Tbe  same  evil  is  encountered  in  working 
roasted  ores  containing  much  copper. 
2d.  The  greater  loss  of  quicksilver. 
3d.  The  formation  of  baser  bullion. 

This  last  objection  does  not  hold  good,  as  has  l)een  shown,  on  ores 
the  yield  of  which  is  so  materially  increased  by  the  aid  of  chloride  of 
copper  as  is  the  case  with  ours. 

1  am  indebted  for  the  important  data  given  above  to  Mr.  Alexis  Janin, 
the  accomplished  superintendent  of  the  Meadow  Valley  Mill. 

Mills  and  mining  claims. — Prior  to  the  erection  of  the  Meadow  Valley 
Mining  Company's  mill,  Raynjond  and  El,y  erected  a  flve-stanip  mill  at 
Meadow  Valley.  These  gentlemen  were  the  owners  of  the  Burke,  the 
Ci«ole,  and  other  mines  in  this  district.  Subsecpiently  to  the  erection 
of  this  mill  a  second  one  of  ten  stamps  was  built  in  3Ieadow  Valley  by 
James  Mee,  who  had  a  contract  with  Raymond  &  Ely  for  working  15,(M)0 
tons  at  $25  per  ton,  guaranteeing  no  i)ercentage.  The  Raymond  &  Ely 
property  was  recently  incorporated  in  San  Francisco.  Up  to  tbe'tinie 
of  the  purchase  of  this  property  by  San  Francisco  capitalists,  the  aver- 
age i>ercentage  extracted  from  all  ores  worked  at  the  two  mills  above 
ineotioued  was  42.00  per  cent.  It  is  needless  to  say  that  they  worked 
without  chemicals.  They  have  now  struck  a  bodj'  of  free  ore  and  are 
doing  well. 
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There  are  other  incorporated  companies,  but  their  claims  not  having 
as  yet  produced  much  ore  are  not  talked  of. 

These  are  the  Meadow  Valley,  Western  Extension,  and  the  Pioche 
Silver  Mining  Company.  The  claim  of  the  No.  7  Mining  Company  w;is 
recently  purchased  by  the  Meadow  Valley  Mining  Company-  for  8100,000 
and  merged  into  this  company. 

The  principal  companies  operating  in  this  district,  and  the  mills  nin- 
ning,  up  to  the  end  of  the  calendar  year  1870,  may  be  briefly  catalogued 
as  follows : 

Meadow  Valley  Mining  Company.— Csii>ital  stock,  $6,000,000,  in  60,000 
shares,  at  $100;  value  of  stock  afc  present  quotations,  $30  to  $35, 1,000 
feet. 

Meadow  Valley  Western  Extension  Mining  Company. — Capital  stock, 
$600,000,  6,000  shares,  at  $100,  quoted  at  86;  shaft,  150  feet  ou  three- 
foot  vein;  very  little  prospecting  done ;  200  feet. 

Raymond  d;  Uly  Mining  Company.— Caintnl  stock  $3,000,000,  30,000 

shares,  at  $100,  quoted  at  $20  to  $21 ;  feet,  comprise  the  Burke 

and  Creole  mines  and  others. 

Pioche  Silver  Mining  Company. — Details  unknoNvn. 

The  district,  of  course,  abounds  in  "outside  claims"  of  various  degrees 
of  merit.  The  above-mentioned  are  the  only  prominent  ones,  with  the 
exception,  perhaps,  of  the  Washington  mine,  not  incorporated  as  yet 

Mills. — Meadow  Valley  Mining  Company's  mill,  30  stamps,  55  to  60 
tons  capacity;  Mee's  mill,  10  stami)s,  18  tons  capacity';  Kaymondand 
Ely's  old  mill,  5  stamps,  7  tons  capacity. 

In  process  of  erection,  (will  be  completed  in  a  few  weeks:)  Chicago 
Mill,  10  stamps — a  custom  mill.  • 

The  country  around  Pioche  City  is  excessively  dry  and  barren.  Water 
has  to  be  hauled  into  the  city  a  distance  of  several  miles,  and  is  sold  at 
the  rate  of  6  cents  per  gallon. 

Dry  Valley,  where  the  Meadow  Valley  Mining  Company's  mill  is  sit- 
uated, is  ten  miles  from  Pioche  City.  Water  is  conveyed  to  the  mill  by 
means  of  a  ditch  three  miles  long.  Meadow  Valley  is  an  oasis  in  tbis 
desert.  Water  is  here  abundant.  There  is  a  Mormon  settlement,  Panacji 
City,  in  this  valley,  where  vegetables,  &c.,  are  cultivated. 

The  Yelloto  Fine  mining  district  was  visited  by  Mr.  C.  A.  Luckhardt, 
mining  engineer,  during  the  summer,  lie  has  furnished  me  with  the 
following  report : 

The  northern  and  eastern  part  of  the  State  of  Nevada,  celebr.ited  for 
its  mineral  wealth,  is  densely  populated  in  comparison  to  it^  western  and 
southern  portion,  where  an  area  of  nearly  one  hundred  and  forty  square 
miles  is  still  uninhabited  by  white  men,  and  but  sui)erficially  exploi*ed. 

Ou  the  thirty-sixth  parallel,  in  Lincoln  County,  about  ten  miles  norllt 
of  the  boundaiy  line  of  California,  lies  Yellow  Pine  mining  district,  coin- 
prising  an  area  of  twenty  miles  east  and  west  by  sixty  miles  north  anil 
south.    A  range  of  mountains  termed  Mountain  Spring  Range  slopes 
gradually  southward,  leaving  Nevada  and  entering  California,  and  form- 
ing one  of  the  boundaries  of  that  great  basin  which  stretches  from  thi- 
Providence  Mountains  southwestward  for  one  hundred  and  forty  miles^ 
to  the  Pacific  Coast  Range,  and  northwestward  for  one  hundred  mile*^ 
and  over  to  the  southeasterl3"  slopes  of  the  Inyo  or  White  Mountains- 
The  southern  extension  of  the  Mountain  Spring  Range,  called  the  Potosi- 
Mountains,  forms  the  greater  portion  of  Yellow  Pine  mining  district. 

The  district  is  bounded  north  by  the  Mountain  Spring  Range ;  eixst  b>r 
the  Opal  Mountiiins;  south  and  west  by  a  dry  lake,  which  is  a  portioi"*- 
of  the  hnsiii  above  spoken  of,  and  called  ^[esquit  Valley.    The  ueares<5 
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mining  districts  to  Yellow  Pine  are :  to  the  north,  the  New  York  district 
and  Pahranagat;  to  the  west,  the  Amargoza  miniug  distri(;t;  to  the 
sonth,  the  Clark  district;  aud  to  the  east,  the  El  Dorado  mining  district. 
Besides  the  settlements  of  these  districts,  the  nearest  towns  to  Yellow 
Pine  are  Callville,  sixty  miles  in  an  easterly  direction,  and  Fort  Mojave, 
a  Government  post,  eighty-five  miles  in  a  southeasterly  direction,  both 
Bitaated  on  the  Colorado  River.    At  present  Yellow  Pine  is  reached  from 
the  Pacific  coast  by  the  old  Salt  Lake  route,  a  distance  of  two  hundred 
and  eighty  miles  from  Los  Angeles  via  San  Bernardino,  over  which 
passes  all  the  travel  of  this  entire  southern  country  from  west  to  east, 
and  vice  versa.    The  Colorado  River,  passing  about  fifty  miles  directly 
east  of  Yellow  Pine,  is  navigable  for  five  months  of  the  year  as  far  up 
as  Callville,  and  a  wagon-road  is  under  construction,  which  will  change 
the  present  western  desert  route  from  Yellow  Pine  to  one  crossing  the 
Opal  Mountains  to  the  Colorado  River,  and  following  it  to  Fort  Yuma, 
a  distance  of  about  two  hundred  miles,  where  steam  navigation  com- 
mences up  the  river  or  down  the  coast. 

The  Potosi  Mountains  have  an  altitude  varying  from  5,000  to  6,300 
feet.  They  are  a  very  rugged  chain,  with  deep  and  abinipt  caiions.  Tbey 
have  a  general  north  and  south  course.  The  prominent  points  in  the 
vicinity  are:  Charleston  Peak,  8,500  feet,  situated  in  Mountain  Spring 
Bange;  Potosi  Peak,  G,400  feet,  situated  in  Potosi  Mountains;  Clark 
Mountain,  G,000  feet,  belonging  to  Clark  mining  district,  aud  situated  in 
the  Opal  Mountains. 

The  greater  part  of  Yellow  Pine  district  consists  of  hilly  and  moun- 
tainoos  country,  covered  with  cedar,  juniper,  and  nut-pine,  in  the  lower 
hills  to  an  average  of  eight  cords  per  acre,  farther  up  in  the  mountains 
to  ten  cords.  The  price  of  cordwood  is  $Ii  50  and  that  of  charcoal  1(> 
cents  per  bushel  at  Yellow  Pine. 

On  the  higher  plateau,  north  of  the  district  and  in  its  northern  por- 
tion, occur  at  intervals  patches  of  land  fit  for  agriculture,  but  of  limited 
dimensions,  until  the  valley  is  reiiched,  which  runs  in  a  southeasterly 
direction  for  seventy  miles  in  length,  formed  by  the  Vegas  aud  Mountnin 
Spring  Range,  toward  the  Colorado  River,  where  Larger  tracts  of  fertile 
soil  are  met  with.  Some  of  these  have  been  settled  partly  by  farmers 
and  the  various  mining  companies  of  the  vicinity,  and  are  jielding  fair 
crops. 

In  the  southern  portion  of  Nevada,  for  miles  and  miles,  nameless 
mountains  and  valleys  are  met  with,  and  people  have  settled  only  where 
mines  have  been  discovered ;  but  there  is  no  doubt  that  larger  tracts  of 
good  soil  exist  in  the  highlands  north  of  Yellow  Pine,  to  which  country 
no  attention  has  yet  been  paid.  All  the  mountainous  country  northwest 
of  the  basin,  including  Yellow  Pine  district,  abounds  in  sweet- water 
Rl)rings,  carrying  from  J  to  9  inches  of  water,  while  in  the  low  desert 
lands  west  of  the  district  only  alkaline  waters  are  found.  Yellow  Pine 
is  uot  a  new  district.  Work  now  visible,  done  years  ago,  such  as  ruins 
of  old  furnaces,  shafts,  and  tunnels,  aud  tradition,  show  that  it  has  been 
known  sis  a  "  Potosi"  to  the  old  Sjianish  priests  employed  at  the  different 
missions  iu  California,  and  also  to  the  Mormons,  many  years  ago.  The 
reasons  for  abandonment  by  them  are  not  known,  but  it  is  certain  that 
laige  amounts  of  lead  have  been  produced  for  home  consumption,  re- 
gimlless  of  its  silver  value.  The  Indians  occupying  the  country  in  the 
inioietliate  neighborhood  of  Yellow  Pine  are  Pah-Utes,  a  very  indolent, 
liizy  tribe.  They  do  not  cultivate  their  soil,  and  are  uot  djingerons. 
They  relinquish  their  timber  lands  gradually  to  the  while  s(»ttlers  by 
peaceable  exchanges  for  the  necessaries  of  life,  and  a  few  energetically 
'     administered  lessons  would  soon  teach  them  to  regard  tbelv*  ^«»  vx  vi\:\\ii<6. 
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Tlie  rocks  of  Yellow  Pine  as  well  as  those  composing  the  country  north 
of  it  have  been  distui'bed  principally  by  volcanic  agencies ;  and  in  places 
they  have  been  metamorphosed. 

The  limestone,  which  is  very  often  capped  by  metamorphic  conglome- 
rates,  h;Eis  been  penetrated  by  eruptive  rocks  of  various  cliaracter,  which 
liave  overflowed  both.  ».In  places  they  resemble  a  voij  porous  lava,  and 
form  vertical  bluffs  often  showing  large-sized  cavities.  Belts  of  lanji- 
nated  bluish  limestone,  full  of  minute  crystals  of  iron  pyrites,  almost 
resembling  a  slate,  intersect  at  various  angles  the  general  strike  and  dip 
of  the  blackish  compact  siliceous  limestone,  which  is  the  predominant, 
and  at  the  same  time  the  vein-bearing,  rock  of  the  district.  Subordinate 
to  it,  ferruginous  dolomite  is  found.  The  ganguo  rock  is  generally  calc- 
spar,  with  quartz,  calcite,  anhydrite,  and  brownspar ;  with  them  occar 
the  following  ores:  galena,  with  a  variable  percentage  in  silver.  It 
occurs  coarsely  crystallized,  poor  in  silver^  and  fluely  crystalline,  almost 
gi*anular,  carrying  a  larger  percentage  of  silver.  Accompanying  this, 
pyrites  of  iron  and  copper  in  all  stages  of  decomposition,  and  zinc  and 
antimony  blende  are  found,  but  the  latter  not  in  sufficient  quantities  to 
be  a  material  detriment  to  the  ores.  . 

The  veins  of  the  district  are  of  various  width,  ranging  from  2  to  30 
feet.  !Near  the  surface  they  are  generally  irregular;  the  walls  can  iu 
many  instances  not  be  defined.  The  disturbances  above  named,  aided 
by  tiie  speedy  decomposition  of  the  rocks  carrying  iron  pyrites,  are  the 
Ciiuse  of  the"  frequent  recurrence  of  so-called  blind  ledges,  to  which  I 
attribute  the  fact  that  up  to  the  present  time  not  moi-e  metalliferoas 
veins  have  been  discovered. 

iNear  the  surface  the  generality  of  the  veins  represent  masses  of  large 
ore-boulders  and  country  rock  thrown  together,  and  in  places  cemented 
by  a  calcareous  earthy  nmss,  which  are  often  the  only  indications  of  the 
exLstenee  of  a  vein  in  the  vicinity.  Regularity  becomes  rapidly  appar- 
ent, however,  as  depth  is  attahied ;  the  walls  still  broken  in  places  begin 
lo  show  themselves,  and  the  vein  partakes  of  a  more  uniform  character. 
The  ore  near  the  surface  exists  in  detached  bodies  of  various  sizes  dis- 
tributed through  the  entire  vein,  penetrating  sometimes  the  -hanging 
wall;  but  as  exi)lorations  proceed  in  depth,  these  bodies  run  generally 
into  narrower  and  wider  seams  lying  close  to,  and  running  parallel  with, 
the  loot-wall,  and  containing  ore  moix*  concentrated  and  richer. 

Few  niittes  have  been  explored  as  yet,  but  their  general  appearance, 
and  the  occurrence  of  such  large  detached  solid  ore  boulders  as  are  often 
met  with  on  t  he  hill-sides  and  in  the  washes,  lead  me  to  expect  the  dis- 
covery of  witlo  veins  and  large  ore-deposits  in  the  future.  At  present 
the  only  noteworthy  ones  are  the  Comet,  Excelsior,  War  Eagle,  Red 
Wiinior,  and  2^ut  Pine  veins;  and  as  it  is  only  twelve  months  since 
mining  has  been  taken  up  again  in  the  district,  the  work  done  on  the^ 
is  very  iimitcd.  This  is  the  more  to  be  expected  as  a  great  many  obsta- 
ck\s  hiivv  to  be  overcome  by  the  first  settlers  in  all  of  these  districts 
surroundcil  by  deserts. 

Besides  several  private  individuals  owning  and  working  Veins,  the 
Silv(»r  State  ?*.Iining  Company  and  the  Excelsior  Mining  Company  are 
oi)eratiiJg  iu  the  district.  I  shall  describe  two  mines,  one  of  each  com- 
[)any,  and  ol'  ditierent  character,  and  these  will  give  a  good  idea  of  the 
character  of  all  those  discovered  so  far. 

The  Comet  mine  is  owned  by  the  Silver  State  Mining  Company, 
who  have  hx^ated  a  town-site — Crystal  City,  named  after  the  springs 
of  the  iiuuiediate  viiiinity — on  the  old  Salt  Lake  route,  about  three 
and  one-half  miles  from  Mesquit  Valley,  and  in  the  southern  portion 


CONDITION   OF  MINING   INDUSTRY — ^NEVADA.  171 

of  the  district.    Here  several  building  Imvo  been  erected.    Al)ont  one 
mile  southeast  from  and  COO  I'eet  above  Crystal  City,  on  the  south* 
ve:?itern  outrunners  of  the  Potosi  j\lountains,  sit  a  total  elevation  of 
0.100  feet  alwve  the  level  of  the  sea,  lies  the  Comet  mine,  connected  by 
a  wide,  well-beaten  trail  with  the  town-site.    It  is  at  present  the  prom- 
inent vein  of  the  district,  is  verj*  massive,  has  compact,  blackish  limestone 
as  anderlie  and  dolomite  as  overlie.    Its  conrse  is  north  2()o  west ;  the 
dip.  firom  20°  to  30^  east.    It  shows  itself  alon^  a  vertical  blnlf  of  over 
100  feet,  where  the  foot-wall  is  plainly  discernible,  and  can  be  traced 
for  2.000  feet  and  more.    The  hanging  wall  is  not  plainly  traceable,  ow- 
iDjr  partially  to  the  disturbances  which  the  mountain  has  suffered,  and 
partially  to  the  advanced  state  of  decon4)osition  and  crumbling  to  which 
dolomite  is  subject  when  exposed  to  the  influence  of  the  weather. 

Work  was  commenced  by  a  cut  at  the  bluff  on  the  western  slojie  of 
the  inonutain,  which  exposed  the  vein  for  30  feet  in  width  and  40  feet 
iu  length,  pi*esenting  a  mass  of  ore  and  country  rock,  the  former  pre- 
dominating by  far.  An  incline  of  40  feet  traverses  the  vein  diagonally 
below  this  cut ;  and  hero  horizontal  drifts,  70  feet  long,  have  l)een  run 
on  the  vein.  The  lower  workings  sho\^the  metal  to  exist  in  seams  and 
bnnohes,  varying  from  4  to  9  feet  in  width,  of  solid  compact  ore,  sepa- 
rate<l  by  barren  bunches  of  gangue.  These  bunches  and  seams  of  ore 
at  the  surface  are  as  likely  to  yield  5  as  500  tons  of  ore ;  there  is  no 
regularity  obser\'able  in  their  occurrence. 

According  to  the  crystalline  structure  of  the  galena,  the  ores  are  either 
rich  or  poor,  the  coarse  being  poorer  than  the  flne  galena;  and  the 
larger  the  proi)ortion  of  antimony  in  the  ore,  the  less  the  amount  of 
silver.  This  renders  assorting  by  hand  not  difficult.  A  sample  ot  ore, 
regnrdless  of  waste  from  jore-seams  of  0  inches  to  II  feet  in  width,  taken 
along  the  vein  for  336  feet  in  length,  gave  31  per  cent,  lead  and  830  09 
Rilver  ]>er  ton,  and  no  gold.  The  same  sample,  as  it  would  be  extracteil 
in  working  on  a  large  scale,  yielded  50  i)er  cent,  lead  and  $47  10  silver 
per  ton. 

There  are  three  classes  of  ore  which  I  sampled,  observing-their  pro- 
portion to  one  another  as  they  exist  in  the  vein,  in  order  to  get  at  the 
actual  merit  of  the  whole,  viz : 

1.  The  coarse  galena,  accompanied  by  antimonite  and  blende,  taken 
from  a  bunch  6  feet  wide  in  the  incline,  which  in  working  the  mine  will 
yield  probably  one-half  of  the  entire  ore-bulk  of  the  vein,  gave  07  per 
cent,  lead  and  843  79  silver  i)er  ton. 

2.  The  finer,  closer  crystallized  galena,  as  it  occurs  in  the  lower  works 
and  southward  from  the  cut^  carrying  lead-ochre,  pyrouiorphite,  and 
miunte  crystals  of  polybasite,  and  which  forms  about  one-third  of  the 
hulk  of  the  ore  of  the  entire  vein,  one  sample  yielded  50  i>er  cent,  lead 
and  $00  02  silver  i>er  ton ;  another  sample  yielded  54  per  cent,  lead  and 
8ft4  75  silver  per  ton ;  and  a  sample  taken  i'rom  a  pocket  containing 
probably  800  pounds  of  ore  yielded  42  per  cent,  lead  and  $V21  19  silver 
per  ton. 

3.  The  fine-grained  galena  carrying  much  antimony,  of  a  fibrous  tex- 
ture, as  it  occurs  in  small  seams,  intersecting  nearly  all  the  ore-seams 
iu  the  mine,  and  which  may  be  called  one-sixth  of  the  ore-bulk  of  the 
vein,  gave  21.3  per  cent,  lead  and  §33  00  silver. 

Taking  these  proportions  of  the  three  chisses,  the  average  would  be 
an  ore  of  54 J  i>er  cent,  lead  and  848  11  silver,  as  it  can  be  taken  forth- 
^th  from  the  mine.  This,  however,  may  be  improved  by  assorting  in 
uiiniug  (causing  a  probable  loss  of  15  per  cent,  ot  the  ore)  to  05  per  cent, 
lead  and  900  silver  per  ton. 
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The  entire  excavations  made  at  the  mine  represent  8,313  cabic  feet^ 
and  as  the  work  now  stands  to  view  two-fifths  ore-yield  of  the  above- 
stipulated  quality  (from  55  to  04  per  cent,  lead  and  845  to  $60  silver 
v«lue)  to  tliree-fifth  waste,  may  be  depended  upon. 

The  conipany  have  extracted  95  tons  of  selecte<l  ore  now  piled  on  the 
dump,  of  63  per  cent,  lead  and  856  54  silver  per  ton,  and  about  200 
tons  of  ore,  which,  when  assorted,  will  yield  probably  100  tons  of  the 
above  average.  The  comi)any  had  one  ton  of  selected  ore  experimented 
upon  by  Mr.  Taylor  at  San  Francisco,  giving  60  per  cent,  lead  and  bul- 
lion of  8225  silver  value  per  ton,  which  would  represent  $135  silver  valne 
in  the  ton  of  ore. 

The  Excelsior  mine  is  the  property  of  the  Excelsior  Company  of  Los 
Angeles..  It  is  situated  thii'ty-five  miles  by  wagon-road  in  a  northerly 
direction  from  Crystal  City,  in  the  Charlston  Mountains,  which  are  a 
portion  of  the  Mountain  Spring  Eange.  The  vein  has  a  general  north- 
easterly course,  and  dips  35^  west.  It  is  bounded  on  the  southeast  by 
heavy  belts  of  grayish  sandstone,  running  parallel  with  the  vein,  and 
ha.s  a  bluish,  compact  limestone  as  overly.  The  vein-matrix  is  princi- 
pally brownspar;  ealcspar  an4  quartz  occur  in  places  subordinately. 
The  ore  is  argentiferous  galena,  accompanied  by  copj>er  ores.  lt«  ele- 
vation is  5,600  feet  above  sea-level.  The  outcrop  has  been  followed  for 
70  feet  north  and  south,  stands  in  bold  relief  from  2  to  4  feet  in  widtlt,  tj 
and  carries  875  silver  value  per  ton,  combined  with  30  i>er  cent.  lead. 
The  ore  is  not  as  rich  in  lead,  and  the  character  of  the  vein  is  entu^ly 
difterent  from  that  of  the  Comet.  It  does  not  carry  as  much  antimony, 
less  blende,  and  copper  takes  the  place  of  the  iron  of  the  Comet.  The 
vein  shows,  Ix^sides  smaller  seams,  a  width  of  1^  feet  of  ore  lying  near  and 
running  parallel  with  the  foot-wall,  widening  and  narrowing  in  place* 
^n  assortcil  sample  of  this  gave  47  per  cent,  lead  and  804  72  silver  value 
per  ton.  The  mine  has  been  opened  by  a  horizontal  cut  of  55  feet  in  length, 
with  the  intention  to  cut  the  vein  at  right  angles  to  its  walls;  but  this 
has  not  yet  been  accomplished.  A  few  tons  of  good  ore  have  been  ex- 
tracted, and  the  entire  work  done  looks  promising  for  the  future. 

The  two  described  veins  give  the  general  characterof  the  veins  of  the 
district;  they  all  conform  to  these  more  or  less.  Little  work  has  been 
done  so  far,  and  the  district  has  as  yet  not  given  any  yield,  as  it  is  bnt 
in  its  infancy. 

The  facilities  for  working  the  mines  are  good;  most  of  them  can  be 
attacked  by  tunnels.  Iix)n  and  copper  ores,  desirable  material  for  Hux  in 
smelting,  are  plenty  in  the  vicinity ;  and  at  Crystal  City  exists  a  bed  of 
clay  containing  no  iron,  little,  if  any,  lime,  and  is,  therefore,  an  excel- 
lent fire-brick  material. 

In  order  to  give  an  approximate  idea  of  the  actual  worth  of  the  dis- 
trict, I  subjoin  an  estimate  of  the  cost  of  raising  and  treating  12  tons  of 
ore,  worke(l  and  extracted  under  the  present  circumstances.  Twelve  tons 
of  ore  can  be  extracted  in  twenty-four  hours  by  four  men.  Taking  the 
above  estimated  average  of  848  II  silver  value  with  54J  i)er  cent,  of  lead, 
i.  e.,  the  ore  unassorted,  we  have — 

A.  Cost  of  mining: 

Seven  hands  in  all,  at  84 828  00 

Koughassorting  on  dump,  at  81 12  00 

Timbering,  t<M)ls,  vNtC,  at  75  cents  i)er  ton 0  00 

Transportation  to  smelt-works  at  Crystal  City,  at  83  per  ton. . .  36  00 

Total  cost 85  00 

equal  to  ^1  00  per  ton. 
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Cost  of  beneftciation : 

orting  at  the  smelting  works,  (if  necessary,)  at  $1  per 

$12  00 

the  ore  in  a  Blake's  crasher,  at  $2  per  ton 24  00 

tear  of  machinery,  furnace  repairs,  at  $3  per  ton. . .      36  00 
oadores,  each  G  tons  capacity : 

r,  four  hands,  at  $5 $20  00 

J  cords  fuel,  at  $4 12  00 


3ace,  12  tons  capacity : 

p,  four  hands,  at  80 / 24  00 

ushels  of  coal,  at  16  cents 42  24 


32  00 


66  24 


or  at  smelting  works,  four  hands,  at  $4. 16  00 


186  24 


eneflciation,  therefore,  $15  52  jyer  ton. 

ting  is  carried  on  properly,  at  least  80  per  cent,  of  the  assay 
;he  lea<l  and  00  per  cent,  of  the  silver  value  ought  to  be  ob- 
^presenting,  therefore,  43.4  per  cent,  lead  and  $43  29  silver 
le  would  have,  therefore,  from  12  tons — 


I  pounds  of  lead, 

cents  per  pound.  $312  48 

lars  in  silver. . .    519  48 


;al 831  96 


Cost  of  mining,  at  $7  09.     $85  08 
Cost  of  beneticiation,  at 
$15  52 186  24 


Total 271  32 


,  a  profit  at  the  mine  of  $560  64  from  12  tons  of  ore.  At  pres- 
5  tons  416  pounds  bullion  have  to  be  shipped ;  we  have,  there- 
to deduct : 

3  Los  Angeles,  at  3^  cents  per  x)Ound $367  00 

x)m  Los  Angeles  to  San  Francisco,  at  ^  cent 52  50 

C  10  per  cent,  in  lead,  (1041.6  pounds,) 

{fining  bullion,  ^     at  3  cents 31  24 

(  2  per  cent,  in  silver  value 10  38 

irges  on  bullion,  tax,  etc.,  2i  per  cent.,  (of  790.35  dol- 
: 19  75 


480  87 


up,  we  have  or  12  tons  of  ore : 

ining $85  08 

aeltiug 186  24 

ansportation,  etc 480  87 


[ 752  19 

-alue  of  5  tons  410  pounds  bullion,  total,  $831  96;  leaving  a 
J79  77  from  mining  and  smelting  12  tons  of  ore. 
ove  description  and  estimates  show  that  with  economy  and 
crative  mining  operations  can  be  carried  on  in  the  district,  not 
kt  first  with  such  magnificent  results  as  many  not  acquainted 
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with  the  facts  which  now  exist  in  favor  of  and  against  the  district 
would  at  tirat  suppose,  bat  with  sufficient  profit  to  justify  investment 
of  ciipital. 

It  is  quite  probable  that  actual  practical  demonstration  in  future  may 
prove  my  estimate  in  regard  to*  the  representation  of  the  quality  and 
quantity  of  the  ores  too  low,  but  I  have  purposely  abstained  from  all 
flattery)  and,  on  the  ccntrarj-,  underrated  the  facts.  The  wealth  is  there: 
the  district  is  new ;  transportation  is  veiy  high,  but  this  will  be  reduced 
in  time ;  and  when  smelting  is  once  taken  up  with  only  half  the  energy 
with  which  amalgamation  was  taken  in  hand  by  the  western  people, 
such  districts  as  Yellow  Pine  will  stand  among  the  foremost  in  rank. 

Tern  Piute  district  is  about  one  hundred  miles  almost  due  south  of 
Hamilton ;  by  the  road  now  traveled  it  is  one  hundred  and  forty  milesL 
This  road  passes  by  the  Current  Creek  and  Blue  Eagle  Ranch. 

The  general  prospect  of  mines  in  this  district  is  very  fair,  and  great 
confidence  in  them  is  felt  by  the  owners.    The  McKenzie  claim,  worked 
by  Judge  Thompson,  has  about  150  tons  of  first-class  ore  on  the  dump, 
and  work  is  still  progressing  in  good  earnest.    The  opening  from  which 
ore  has  been  taken  during  the  past  season  is  an  open  cut  nearly  40  feet 
wide,  and  now  in  about  50  feet.    The  ore  on  the  dump  is  reported  to 
assay  from  $100  to  $300.    A  tunnel  will  be  started  in  firom  this  open 
cut  and  then  work  can  go  on  without  hinderance  by  the  weather.    The 
Monroe  is  sinking  an  incline ;  the  ledge  is  12  to  15  feet  wide,  with  a  ]>aj* 
streak  of  3  feet.    Twenty  tons  of  ore  of  a  quality  similar  to  that  ot  tbe 
McKenzie  arc  out    The  Amazon  is  being  tested  from  an  open  cut    The 
ore  is  about  the  same  as  in  the  above-mentioned.    It  is  easily  worked, 
two  men  taking  out  a  ton  and  a  half  in  a  day.    The  Sattler  shows  a 
high  grade  of  ore,  and  Judge  Thompson  intends  soon  to  open  it 
McMurry  is  working  the  Incas  and  Santa  Cruz.    All  owners  of  mines 
are  siitisfied  that  at  an  early  day  they  will  be  able  to  make  a  showing  of 
ore  on  the  dumps  sufficient  to  encourage  the  erection  of  a  mill  to  work 
the  supply  of  ore  believed  to  exist  in  the  mountain.    At  present,  do 
mill  can  be  reached  conveniently.    The  Crescent  Mill  is  expected  to  be 
ready  to  start  np  about  the  Ist  of  February,  1871.    It  is  a  ten-stamp 
mill  situated  fifteen  miles  from  the  Ten!  Piute  mines,  in  the  direction  of 
Pahranagat.    At  Ticapoo  Springs,  eight  miles  from  the  mines,  there  is 
enough  flowing  water  to  drive  a  twenty-stamp  mill,  and  in  the  vicinity  is 
plenty  of  wood — cedar  and  nut-pine. 

Besides  the  aboved-named,  the  Savage,  Silver  Peak,  Blue  Eagle, 
Demerara,  and  several  other  mines  have  been  opened  to  a  small  extent, 
principally  for  the  purpose  of  getting  enough  rich  rock  out  to  ship  fora 
test.  A  vast  number  of  ledges  lie  entirely  idle  for  want  of  facilities  for 
reducing  the  ores. 

I  have  no  information  as  yet  in  regard  to  the  operations  of  the  Hyko 
Company,  at  Pahranagat,  during  the  year,  but  my  impression  is  that  no 
work  of  any  consequence  has  been  done. 

The  following  are  the  returns  of  the  mines  in  Lincoln  County  during 
the  year  ending  June  30,  1870.  They  were  kindly  furnished  me  by  Mr. 
!N.  II.  Carlow,  the  county  assessor : 
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Name  of  lode. 


\uarter  ending  December  31, 1869. 


ide 
xa. 


Silver, 
tita... 
r-... 


t.. 
nd 
m  . 
Id. 


Quarter  ending  March  31, 1870. 


Quarter  ending  June  30, 1870. 


Soath. 


Mining  diiBtrict. 


Tern  Piute 

do 

do 

do 

do 

Pahranagat  Lake . 

do 

do 

do 

do 

Ely 

do 

do 

do 


Tern  Plate. 

Ely 

do  ... 


Pahranagat  Lake. 

Ely 

do 

do 


Number  of 
tons. 


Ibns.  Lbs, 

3  1,800 

4  1,835 

757 
1  954 
7  1,123 
1,309 
1,720 
374 


1 
3 
50 
1 
1 

13 


2 

47 
400 


46 

8 

600 

*75 


973 

0 

1,435 

308 

7tf7 

1,000 


1,000 
0 
0 


200 
1,218 


Value 
per  ton. 


$86  31 

174  04 

204  82 

131  31 

314  18 

87  96 

233  58 

202  31 

99  25 

38  40 

110  43 

74  52 

44  92 

123  95 


152  70 

194  03 

50  00 


34  77 

74  08 

55  00 

500  00 


*  Shipped  to  San  Francisoo  by  Meadow  Valley  Mining  Company;  estimated. 

census  reports  2,985  inhabitants,  33  of  whom  are  Chinese,  in 
n  County.  In  this  is  included  the  Mormon  farming  po[)ulation  of 
o  Virgin,  Los  Vegas,  Overton,  St.  Joseph,  St  Thomas,  West  Point, 
nailer  places,  which  numbers  762  souls,  leaving  a  population  of 
for  the  mining  districts. 

smpts  have  been  made  during  the  year  to  re\ive  operations  in  this 
p",  a  number  of  San  Francisco  capitalists  having  interested  them- 

in  the  district.  INTo  reports  of  their  success  have  been  received. 
;ed  Mountain  gold  mines  have  produced  a  considerable  amount  of 
Q,  l3ut  their  condition  is  substantially  as  desci-ibed  in  my  last 
^  The  company's  mill  will  be,  it  is  said,  still  further  enlaiged, 
ome  further  improvements  for  cheapening  the  transportation  of 
xe  required,  as  the  cost  of  keeping  mules  in  that  desolate  region 
Y  burdensome.    The  mill,  which  now  contjiins  forty  stamps,  pro- 

about  $100,000  during  the  year  ending  June  1, 1870.  The  totjal 
ct  of  the  county  for  the  same  period  was  reported  to  the  Census 
XX  as  $395,000,  in  which  the  following  sums  from  different  mills 
Qcluded:  Keene,  $50,000;  Tombs,  $60,000;  Pioneer,  $40,000; 
>n,  $100,000;  Wide  West,  $20,000;  Young,  $40,000;  Johnson, 
K);  Wheeler,  $50,000;  Greenback,  $50,000;  and  Bourse,  $50,000. 
principal  mines  worked  besides  those  already  mentioned  were  the 
Mountain,  Morgan,  Del  Monte,  Snow  Squall,  Pocahontas,  McCor- 
Black  Sulphuret,  and  J^lack  Jack,  of  which  the  latter  produced 
X)  worth  of  ore,  and  the  rest  from  $5,000  to  $10,000  caek. 
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CHAPTER'  III. 
OREOOir. 

The  reports  from  the  miniug  districts  of  Southwestern  Oregon  afo 
extremely  meager.  In  Jackson  County  there  were  many  placer-claims 
oi>erate<i  during  the  year,  but  they  paid  but  poorly,  the  average  yield 
from  some  fifty  of  the  principal  claims  being  but  $3  per  day  per  hand. 
Wages  are  850  per  mouth,  and  other  expenses  absorb  the  remaining 
margin.  Tlie  industry  is  falling  mainly  into  the  hands  of  Chinamen, 
who  conceal  as  far  as  possible  both  their  expenses  and  their  profits. 

In  Coos  County  there  has  been  some  successful  placer-mining.  The 
Pioneer  Company,  Colonel  John  Lane,  superintendent,  produced  some 
$12,000  during  the  year  ending  July  1, 1870.  Placer-mining  along  the 
beaches  of  Northern  California  and  Oregon  has  also  been  contiuaed, 
and  the  yield  is  reported  at  $10  per  day  per  hand  for  a  small  number 
of  men  and  for  a  precarious  season.  Stoppage's  and  other  expenses 
i-educe  profits  to  a  low  figure.  It  is  found,  moreover,  that  these  beach 
deposits,  though  apparently  renewed  after  storms,  high  tides,  &c.,  are 
not  inexhaustible,  but  may  be  gradually  worked  out  like  any  others. 
This  naturally  follows  from  their  origin,  which  is  undoubtedly  the 
quartz  veins  of  the  Coast  Eange. 

Of  quartz-mining  in  this  part  of  the  State  I  have  nothing  to  report 
this  year.    A  few  enterprises,  alluded  to  in  a  former  report,  have  been, 
feebly  pushed,  but  the  extent  of  operations  has  not  been  such  as  to 
warrant  me  in  causing  a  special  examination  to  be  made.    I  am  undec 
obligations  to  Mr.  Samuel  C.  Mills,  agent  of  Wells,  Fargo  &  Co. 
Porfiaud,  for  thi  following  figures  of  exiu'ess  shipments  of  bullion* fo 
1870: 


January $108, 300 

February 98. 000 

March 18^  400 

April '.  88, 800 

May 43, 500 


November $1G9, 20^ 

December 212, 8i 


Total 1,547,8(^'« 

Private    hands,    (esti- 
June 105,700  ;      mated) 250,0(^^ 


Total  from  Portland. . .  1,  797.  SOC^ 


Julv 170,400 

August 168,  700 

Septemb<^r 151, 900 

October 152, 100 

The  tn»asure  shipments  of  Wells,  Fargo  &  Co.  in  previous  years  have 
been  as  follows : 

1864 $6,200,000  !i  1867 $4,000,000 

1865 5, 800, OIK)  ■:  1808 3,037,000 

1806 5, 400, 000  il  1869 2, 559,  OOO 

The  reduction  in  the  product  of  gold  is  not  so  great  as  here  appears, 
since  the  diversion  of  the  bullion  from  Eastern  On^gou  to  other  routes, 
and  the  transmission  of  considerable  quantities  in  private  hands  or 
through  bankers,  (in  1868  $()40,850,  and  in  1869  $419,657,  by  a  single 
house  in  Portland,)  account  for  much  of  the  diminution. 

I  estimate  the  i)roduction  of  Oregon  and  Washington  (very  little 
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gold,  liowever,  having  come  during  1870  from  the  latter  Territory)  at 
.  $3,000,000,  the  same  as  laBt  year,  according  to  the  latest  statement  in 
my  report,  on  page  205,  which  corrects  the  estimate  of  $4,000,000  in  my 
introductory  letter.  The  reason  of  this  and  other  similar  discrepancies 
is  explained  elsewhere. 

As  I  have  indicated,  the  principal  mining  industry  of  the  precious 
metals  in  Oregon  is  now  to  be  found  in  the  eastern  part  of  the  State^  on 
both  sides  of  the  Blue  Bange. 

Meager  returns  from  Canon  City  and  neighboring  districts  indicate  a 
fiomewhat  increased  production,  though  mainly  by  reason  of  the  influx 
of  Chinese,  who  succeed,  by  purchase  in  most  cases,  to  the  claims  for- 
merly worked  xby  the  whites,  and  who,  by  their  superior  patience  and 
economy,  continue  the  production  of  gold  in  many  localities  where  it 
would  otherwise  cease.  It  is  very  difficult,  however,  to  ascertain  the 
amount  of  production  from  such  sources.  Thus  the  reports  from  sixty 
£Mir  placer-claims  in  Grant  County,  eleven  of  which  are  worked  by 
white  men  with  paid  labor,  and  the  remainder  by  Chinese  owners,  show 
&r  the  former  a  yield  of  $4  per  day  per  hand,  and  for  the  latter  only 
(1  30.  There  is  no  doubt  that  the  Chinese  have  in  this  case  concealed 
the  actual  amount  of  their  production,  reporting  an  aggregate  of  about 
$126,000,  when  the  true  amount  must  have  been  at  least  twice  as  great. 
8(Hiie  of  the  claims  worked  by  whites  yield  during  the  season  $10,000 
or  $12,000.  I  have  not  heard  of  any  cases  during  last  year  in  which 
single  claims  have  exceeded  the  latter  figure. 

Hydraulic  miniAg  has  been  carried  on  to  some  extent  in  Upi)er  Ca&on, 
Mai^iUe,  Olive  Creek,  and  Quartz  Gulch  districts,  and  especially  at 
Granite  Creek,  where  six  claims  were  reported  in  June,  1870.  The 
average  season  is  between  four  and  five  months;  the  average  wages, 
44  i)er  day  for  white  labor;  and  the  average  yield,  $8  per  day  per  hand. 
.Among  the  larger  operations  are  those  of  Thompson  h  Co.,  near  Mary- 
\ille,  producing  about  $10,000  in  nine  months  with  four  men :  Dick 
Sagan  &  Co.,  Granite  Creek,  ten  men,  three  months,  $16,000;  W.  H. 
Clark,  Upper  Caiion,  three  men,  two  months,  $8,000. 

Quartz-mining  has  made  but  little  progress  since  my  last  report. 
The  Prairie  Diggings  mine,  therein  described,  has  been  worked  Some- 
what, and  reports  a  product  of  about  $10,000  for  the  year  ending  June, 
1870.  The  quartz  is  of  low  grade,  but  very  abundant  and  cheaply 
mined  and  milled.  Quartz-mining  operations  by  the  John  Day  Com- 
pany and  others  in  Elk  district  are  spoken  of  as  highly  promising,  but 
have  not  yet  attained  to  a  regular  production. 

This  part  of  Oregon  suffers  from  imperfect  and  costly  communication 
with  commercial  centers.  There  is  a  good  road  from  Caiion  City  to  the 
Dalles^  and  another  (now,  I  believe,  disused)  to  Boise ;  but  the  trans- 
portation of  the  mails  exclusively  by  way  of  Umatilla  has  left  the  set- 
tlements on  the  John  Day  and  its  tributaries  stranded,  as  it  were.  The 
discontinuance,  since  the  Indian  war,  of  the  military  posts  in  this 
region  has  deprived  the  farmers  of  the  fertile  bottom-lands  of  their 
best  market,  and  checked  to  some  extent  the  further  development  of 
agriculture.  A  greater  activity  and  progress  may  be  observed  on  the 
east  of  the  Blue  Kange,  in  Baker  and  Union  Counties. 

I  am  indebted  to  Mr.  E.  W.  lieynolds,  agent  of  Wells,  Fargo  &  Co. 
at  Baker  City,  for  much  of  the  following  information  concerning  the 
operations  of  1870  in  that  part  of  Oregon : 

The  shipments  of  Wells,  Fargo  &  Co.  from  Baker  City  for  nine  months 
of  1870  averaged  $50,000  per  month  of  gold  dust  and'  bullion,  and  the 
amount  carri^  out  of  the  country  in  private  hands  may  safely  be  put  at 

H.  Ex.  10 12 
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$10,000  a  month  for  that  period.  For  the  three  months  of  comparatiTe 
inactivity  $20,000  per  mouth  will  cover  both  express  and  private  ship- 
ment«.  The  total  shipments  of  gold  from  Eastern  Oregon,  exclasive  of 
Canon  City  and  other  districts  west  of  the  Blue  Eange,  amount  there- 
fore for  1870  to  $600,000.  The  foUowing  items  refer  to  the  diflferent  dis- 
tricts hei*e  included,  with  regarU  to  which  my  last  report  may  be  con- 
sulted for  particulars  of  location,  etc : 

Pocaliontas  district — The  placer-mines  of  this  district  have  done  very 
well,  considering  the  dry  season,  and*  a  number  of  rich  discoveries  have 
been  made  in  the  way  of  quartz  lodes.  Among  these  the  Gunboat  lode 
is  perhaps  the  most  prominent.  It  was  discovered  beneath  a  gulch 
deposit  after  the  auriferous  dirt  had  been  washed  ofi*.  The  surface-roek 
is  reported  to  be  worth  $  100  i)er  ton ;  a  lot  crushed  at  the  Huckel  mill, 
Baker  City,  containing,  it  is  said,  much  wall-rock,  yielded  $30  per  ton. 
Messrs.  Simonton  and  Olds  are  about  to  remove  the  Humboldt  Mill  from 
Eagle  Creek  to  the  vicinity  of  the  Gunboat  lode.  This  is  a  steam-mill 
of  twenty  stamps,  and  will  run  on  custom  rock.  In  the  same  district 
the  Young  America,  (4  feet  wide,  decomposed  quartz,)  Stonewall  Jack- 
son, Kelley,  and  other  lodes  promise  to  yield  fair  milling  ore. 

Au&Krn.— Placer-mining  in  this  once  famous  district  has  not  been  very 
lively  during  the  year,  judging  from  the  business  of  the  Auburn  Canal 
Company,  which  sold  but  little  water.  The  large  amount  of  gulch- 
mhiiug  heretofore  done  in  this  neighborhood,  however,  has  left  the  cations 
in  excellent  condition  for  the  discovery  of  quartz  lodes,  and  accordingly 
I  am  not  surprised  to  learn  that  several  promising  veins  have  been 
found.  Oae  of  the^e,  the  Oro  Fino,  about  half  a  mile  from  Auburn, 
promises  exceedingly  well.  It  is  owned  by  E.  M.  White  &  Co.,  and  has 
already  been  opened  to  the  depth  of  104  feet,  showing  a  vein  of  18  inches, 
carrying  free  gold  in  white  and  decomposed  quartz. 

Fort  Sumter^  Granite,  and  Olive  Greek  districts^  in  Grant  County,  all 
did  well  in  placer-mining  during  1870. 

Humboldt  Basin  has  suffered  some  from  the  drj'  season,  but  has  pro- 
duced pretty  well,  having  been  blessed  by  a  considerable  influx  of 
Chinese  from  other  distriet-s. 

Aificlia  City  appears  to  have  fallen  off  somewhat,  but  will  doubtless 
revive  when  the  completion  of  the  El  Dorado  ditch  furnishes  an  abundant 
supply  of  water. 

M  Dorado  or  Shasta*  district  ])roniises  to  become  this  year  one  of  the 
most  important  in  Eastern  Oregon.    The  ditch  commenced  by  Carter 
and  Packwood  has  been  sold  to  a  Chicago  company,  which  has  enlarged 
it  to  8J  feet  on  the  top,  6  feet  at  the  bottom,  ami  3  feet  in  depth,  thus 
giving  it  a  capacity  of  over  3,000  inches.    Fifty-two  miles  of  it  ha^-e- 
been  already  completed,  and  it  is  expected  that  thirty -nine  miles  mor^ 
will  be  constructed  this  spring,  bringing  into  camp  the  waters  of  th© 
Malheur  and  Burnt  Rivers,  and  furnishing  an  unfailing  supply  to  a  larga 
area  of  rich  placer-ground.     The  mines  of  Malheur  City  and  Amelia 
City  will  be  supplied  from  this  ditch.  •The  name  of  the  company  is  the 
Malheiu*  and  Burnt  River  Consolidated  Ditch  and  Mining  Company ;  the 
president  is  Mr.  B.  D.  Buford,  Rock  Island,  Illinois  j  and  the  superin- 
tendent, Mr.  J.  H.  Johnson,  El  Dorado,  Oregon,    The  company  runs  two 
stores,  ix»ceiving  goods  direct  from  Chicago. 

Uagle  Creek^  Cooster,  or  Koester  district  has  an  excellent  prospect  for 
'le  future.    There  are  no  new  developments  reported  in  quartz-mining; 

*  See  my  report  of  last  vear,  pp.  228,  229.    On  th<»  former  page  Shasta  is  mlsoaUed 
;)artft,  by  a  typographical  error. 


CONDITION   OP  MINING  INDUSTRY — OREGON.  179 

but  the  great  hinderance  to  the  placer-mines,  the  scarcity  and  dearness 
of  water,  is  in  a  fair  way  of  removal.  Messrs.  Packwood  and  Stewart, 
of  the  old  Burnt  Elver  Diteh  Company  of  Eldorado,  have  surveyed  a 
ditch  to  bring  the  Eagle  Creek  water  twenty-one  miles  into  KoesteV dig- 
gings. It  will  be  completed  next  September,  at  a  cost  of  about  $50,000 ; 
and  it  is  believed  that  it  will  afford  facilities  for  a  largely  increased 
production  of  gold  from  the  placers  of  this  part  of  Union  County,  which 
are  known  to  be  extensive  and  valuable.  Blue  Gulch,  Horn  Gulch, 
Uaiden  Gulch,  Eed  Gulch,  and  other  localities  have  given  high  returns 
to  prospectors,  the  report  being  ^'  50  cents  to  three  pans  of  dirt."  The 
gold  is  of  fine  quality. 

The  old  Buckel  or  Union  mine  (see  my  report  of  last  year,  p.  230)  is 
now  worked  by  Messrs,  Brown  and  Virtue.    They  have  sunk  a  shaft 
from  the  lowest  tunnel  level,  over  50  feet,  and  intend  to  go  to  a  depth  of 
200,  drifting  east  and  west  at  100  feet.    The  presence  of  water  has  ne- 
cessitated ^e  introduction  of  a  pump,  which  is  worked  by  a  one-horse 
whim.    The  ledge  is  20  inches  wide  at  the  bottom  and  is  dipping  north. 
The  quartz  is  somewhat  easier  to  extract  than  it  was  in  the  upper  levels. 
The  shait  is  6  feet  by  9.    These  workings  are  on  the  Rocky  Fellow, 
which  was  the  vein  principally  worked  by  Colonel  Ruckel,  though  the 
Union,  which  is  probably  a  branch,  has  yielded  well.    It  will  be  seen 
tbat  oi)erations  at  this  mine  are  confined  mainly  to  preparation  of  new 
stoping-ground,  as  might  be  expected  from  the  condition  of  the  work  as 
described  in  my  last  report.    The  foregoing  particulars  are  received 
from  Mr.  A.  H.  Brown,  one  of  the  present  proi)rietors : 
•  Bye  VdUey  district  has  done  as  well  as  the  dry  season  would  permit 
in  placer-mining.    Some  little  prospecting  for  quartz  has  been  done,  and 
partial  success  rewarded  the.  labors  of  the  seekers — W.  Green  having 
discovered  a  small  vein  of  gold-bearing  qnartz  in  the  vicinity  of  "  Hfim- 
phrey's  Gulch, "  which  prospects  well.    This  gulch  has  remunerated  the 
placer-miners  engaged  there  for  a  number  of  years,  and  perhaps  this 
cliscovery  may  lead  to  a  more  extensive  exploration  of  that  locality,  pos- 
sibly unearthing  the  source  from  whence  these  placer-claims  have  been 
:e6d. 

Little  attention  for  the  past  year  has  been  paid  to  the  numerous  rib- 
\x)n  silver-bearing  veins  discovered  in  the  district.    The  presumed  rea- 
son lies  in  other  and  more  pressing  pursuits  of  the  locators.    Wliat  little 
"^otk  has  been  done  has  rewarded  the  prospectors  by  disclosing  ore  which, 
\>j  assay,  yields,  in  some  cases,  as  high  as  8572  per  ton.    The  Monu- 
mental, Green  Discovery,  Mountain,  Washington,  and  Rising  Sun  gave 
:fiattering  indicjitions.     With  the  exception  of  the  two  flr8^named  veins, 
however,  the  large  number  of  the  locations  in  each  company  has  been 
a  serious  drawback  to  development.    But  the  time  is  drawing  near 
when,  by  law,  the  greater  portion  of  these  locations  are  declared  vacant 
through  non-performance  of  work  5  and  it  is  hoped  the  claims  will  pass 
into  more  energetic  hands. 

About  30,000  feet  of  lumber  for  the  Rye  Valley  Bed  Rock  flume  was 
on  the  ground  last  December,  and  it  was  expected  that  work  would  be 
commenced  on  that  undertaking  when  the  season  permitted. 

The  following  account  of  the  early  settlement,  character,  and  present 
development  of  the  mines  of  Union  and  Baker  Counties  was  prepared 
by  Mr.  W.  H.  Packwood,  of  Baker  City : 

In  the  fall  of  1861  Mr.  Griffia  and  party  of  men,  in  proBpecting  in  the  Bine  Mountain 
fian^,  discovered  what  is  known  as  Griffin  Gulch,  a  tributary  of  Sonth  Powder  I^iver. 
The  icold  foiind  was  coarse,  and  in  safficient  quantities  to  warrant  them  in  locating 
lor  mining  porposes.    At  that  time  the  only  settlement  east  of  Blue  Mountains — I  might 
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Bay  ill  Ore;;on  Bonth  to  the  California  line,  and  eastward  to  Snake  Siver — ^was  that  of 
Mr.  D.  Brown  and  a  few  others,  iu  Grand  Ronde  Valley,  for  grazinfr  pnrpoaea.  Geun^ 
Ablmtt  and  two  or  three  other  men  had  started  l^eef-cattle  fiom  UmatillA  Valley  tor 
baluitm  River  mines,  but  were  driven  back  from  Snake  Hiver  to  Grand  Bondo  Yall^ 
by  tlie  ludianii  and  snow.  Here  thi*y  winternl  their  cattle  without  any  loaa,  and  be 
it'  n;membered  this  was  the  most  destructive  winter  for  cattle  since  the  first  settie- 
meut  of  Oregon.  To  get  supplies  to  Gri^n  Gulch  the  miners  had  to  go  to  WaUa- 
Walla.  or  the  Dalles,  a  distance  of  one  hundrml  and  fifty  to  two  hundred  and  fifty 
miles. 

As  soon  as  the  fact  that  paying  gold  mines  had  been  discovered  on  the  waters  of 
Powder  Kiver  had  become  known,  Mr.  Abbott  drov(*  the  cattle  designed  for  SalmoD 
KivtT  to  Blue  Canon,  where  Auburn  now  stands,  which  hail  been  found  by  Mr.  Kirk- 
]>atriek.  George  Hall,  and  others.  Blue  Calitm  was  distant  from  the  Discovery  or  Grif- 
tin  Gulch  about  four  miles.  The  charactei  of  the  gold  found  was  excellent,  from  fine 
grains  to  nuggets  wtiighing  from  one  to  three  and  more  ounces.  Mr.  Abbott  believed 
that  a  new  and  valuable  gold-iield  was  disc(»vered  here,  and  going  to  the  Mllei, 
together  with  Mr.  Knight,  bought  and  shipped  some  goo<ls  by  pack-traiu  for  ^ae 
Cafion.  Mr.  Du  Gay  also  arrived  with  goods  about  the  same  time ;  Messra  Cranston, 
Moore,  Norcross,  and  others  soon  followed  with  gocnls.  Before  and  after  all  these, 
miners  from  every  point  of  the  compass  came  i>ouring  in,  ready  for  anything  new  in 
the  way  of  mining.  The  town  of  Auburn  was  laid  out  in  lots  about  June  16, 186S. 
Mr.  J.  W.  Peters  and  Knight,  Abbott  &,  Pack  wood,  had  buildini^  up  for  stores,  and 
moved  from  their  tents  into  them  l)efore  the  4th  of  July  following.  The  population 
in  that  vicinity  dependent  for  supplies  from  Auburn  was  not  less  Umn  from  three  to 
four  thousand *i>or8ons  by  September  of  the  same  year.  At  one  tune,  in  1663  and  1863, 
Auburn  had  forty  stores  and  saloons.  There  was  a  large  iiuml»er  of  emigrants  from 
the  States  that  year  for  Salmon  River  and  Oregon.  A  large  proix>rtiou  of  those  re- 
mained in  the  vicinity  of  Auburn  and  Powder  River  Valley. 

Auburn  is  justly  entitled  to  1h^  called  the  mother  of  mining  camps  in  Eastern  Oregon 
and  Western  Idaho.  From  Auburn  prosiiecting  parties  were  litted  out  and  the  conn- 
try  explored  in  every  din'ction.  Gnmes's  party  disc^overed  Grimes^s  Creek ;  in  fact, 
the  great  Boise  Basin.  Ross  Smith,  Jack  Long,  and  others  found  Granite  Creek,  and 
lai<l  out  the  town  of  ludependeuc*'  oil  this  creek  about  July  4,  1S62.  Cafion  City  was 
largely  s(;ttled  by  Aubuniites.  The  Owyhee  mines  were  the  i-e^ult  of  discoveries  made 
by  Uncle  Tom  Turner's  party  iu  seai'ch  of  Sinker  Creek,  and  by  a  xmrty  from  Idaho 
which  dlRcovered  R4.\vui>lds  ami  Jordan  Creek.  Duiing  this  tiiue  but  little  work,  per- 
manent in  its  character,  was  done,  miners  being  generally  on  the, hunt  for  strikes,  or 
a  big  tiling,  lliey  did  not  l)egin  to  U»ok  for  claims  yiekliug  under  eight  to  sixteen 
dollars  \h:v  day  per  liaiid  until  about  1BG4.  On  the  coutrarj*,  each  miner  seemed  to  be 
deteiijiined  to  expend  his  last  dollar  before  locating.  At  the  same  time  every  miner  * 
iHou^lit  with  him  his  peculiar  idetis  of  a  mining  country,  formed  in  the  mines  they 
ha]>)»ened  to  come  from.  We  had  miners  from  Califoriiia,  Australia,  Cariboo,  Florence, 
PikeV  Peak,  and  Mexico ;  but  the  surface  indications  here  do  not  x>i'ecisely  resemUe 
any  of  the  above-named  mining  localities.  Because  it  was  not  dr>'  and  barren,  as  in 
most  u>iniug  districts,  the  coimtry  remained  almost  wholly  unprosi>ected.  There  was 
anotlier  ehiss,  however,  that  kept  at  work,  regardless  of  the  surface  indications  in  the 
country,  and  to  this  class  is  owing  almost  entirely  the  permanent  settlement  of  these 
two  counties  as  mining  di.stricts.  Almost  wholly  without  other  capital  than  that  ob- 
tained from  the  ground  worked,  they  have,  in  eight  years,  demonstratecl  the  fact  that 
Ikikcr  and  Union  Counties  are  both  rich,  and  almost  unlimited,  except  by  their  own 
lM>ui)(laries,  as  to  the  extent  of  their  placer-mines. 

The  character  of  the  mining  countiy  is  this:  It  is  covered  with  a  fine,  loamy  soili 
and  with  excellent  bunch  and  rye  grass.    In  many  places  decomposed  quartz  and  float 
slate,  granite  and  volcanic  ri>cks,  appear.    The  general  appearance  would  lead  to  the 
1)elii^f  that  the  country  has  been  under  water  for  a  long  period  of  time,  and  that  large 
Htit'ams  of  water  have  crossed  the  comitry  in  a  diilerent  direction  from  that  in  which 
they  now  run.    In  many  places  heavy  deposits  or  channels  of  washed  gravel  have 
been  found.    The  country  is  bn>ken  up  in  gulches,  flats,  and  hills,  fronting  on  and 
leading  into  and  surrounding  the  main  large  valleys  that  lie  on  the  present  main 
streams  of  water.    In  other  words,  the  mines  are  confined  to  the  table-lands  and  foot- 
hills of  the  mountains.    The  depth  of  the  mining  lands  runs  fmni  almost  bare  bed-rock 
tt»  sixty  and  more  feet  deej),  and,  to  work  it  with  profit,  water  is  required  for  ground- 
sluicing  and  liy<lraulic  mining.    In  many  places  the  ground  is  sufficiently  rich  to  pay 
working  in  rockers.    Tbe  entire  country',  up  to  this  time,  has  been  almost  wholly  de- 
pendent on  snow-water  for  mining  x>nrposes,  and  the  country  is  filled,  in  almost  every 
district,  with  what  are  here  usually  called  dry  ditches.    The  fall  of  snow  is  irregular: 
some  veal's  the  dry  ditches  have  water  twenty  days,  other  years  from  forty  to  sixty  d%y& 
There  are  some  permanent  streams  that  furnish  water  sufficient  for  large  ditehee;  but 
as  these  streams  cut  well  back,  and  lie  deep  do>\ni  in  the  mountains,  long  lines  of 
ditclios  are  retiuired  to  convey  them  to  the  mines,  and  to  build  long  ditches  capital 
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must  be  obtained.  The  living  streamB  ayailnble  for  ditches  are  BnrDt,  Malheur,  and 
Powder  RiTen,  and  Eagle  Crook.  Among  the  first  ditches  bnilt  here  were  those  of 
Ocmoyer  on  Powder  River^  Davidson  &,  Carter's,  and  Kirkpatrick  &.  Co.'s ;  for  Anbnm 
nines  the  crater  being  taken  from  Elk  Creek.  The  Griffin,  Stafford,  and  Littletield 
diteh  fhnn  Elk  Creek  to  Griffin  Gnlch. 

W.  H.  Paekwood,  Abbott,  teller.  Ward,  ond  others  organized  the  Anbnm  Water 
Company  in  1862,  abont  September  15th  to  20th ;  sold  in  November  to  some  Portland 
eapitaliste — Messrs.  La<ld,  Brooke,  Thompson,  Ainsworth,  and  others,  who  carried  the 
enterprise  throngh  the  next  year.  This  enterprise  was  one  of  the  ^iateet  indiicenients 
to  the  i)ennanent  settlement  of  Powder  River  Valley,  and  the  capital  invested  by  the 
laBt-nan^d  gentleman  is  almost  the  only  outside  capital  ever  invested  in  these  two 
eonntiea. 

Paekwood,  Perkins,  Statsman,  and  Kitchen  bnilt  the  Clark's  Creek  ditch  in  sprinc  of 
1863,  which  diteh  has  lieen  and  is  now  a  good  piece  of  ]>aying  property.  The  Rve 
Valley  ditch  was  bnilt  in  1864,  and  from  time  to  time  almost  all  the  springs  in  tLo 
monntains  and  streams  that  mn  water  while  the  snow  lasts  have  been  improved  for 
mining  pnrposes.  The  main  or  living  streams  so  far  ars  idle.  In  1863,  W.  H.  Pack- 
wood,  Ira  Ward,  Robert  Kitchen,  and  .7.  N.  Hull  organized  the  Burnt  River  Ditch  and 
Mining  Company.  This  was  an  undertaking  and  euteqirise  of  lirst  muguitude,  and 
founded  more  on  the  belief  as  to  the  genenu  existence  of  ])aying  ji'old  mines  on  the 
Bomt  River  and  Willow  Creek  mountain  sides  than  irom  any  positive  knowledge  of 
their  existence.  In  the  fall  of  1864,  W.  H.  Paekwood  hired  a  party  of  men  and  sent 
them  to  prospect  the  Willow  Creek  side  of  the  mountain.  They  found  from  a  color  to 
three  bits  to  tiie  pan,  gold  coarse  order.  They  could  find  it  in  almost  every  place,  in 
the  flats,  hills,  and  gulches,  in  paying  quantities.  In  the  fall  of  1663,  A.  C.  Goo<lrich 
rm  tri^-linee  for  a  diteh.  In  1864,  Charles  Barrett,  <^vil  engineer,  surveyed  and  staked 
the  line  for  a  ditch  from  Burnt  River  to  Shasta  Pass  or  Gap. 

Now,  to  understand  the  character  of  the  enterprise,  it  is  necessary  to  know  that  Burnt 
Biver  and  Willow  Creek  are  two  streams  rising  in  a  spur  of  the  Blue  Mountain,  and 
naming  parallel  with  each  other  a  distance  of  from  forty  to  fifty  miles,  separateil  by  a 
dividing  mountain  that  rises  in  altitude  from  one  to  three  thousand  feet.  The  sloi^es 
of  iite  diTide  separate  Burnt  River  and  Willow  Creek  from  each  other,  on  an  average, 
abont  fifteen  miles.    Now,  the  object  of  the  company  in  selecting  Shasta  Pass — a  low 

gp  in  the  main  divide — was  to  run  a  line  of  ditch  in  such  manner  as  to  command 
th  sides  oi  the  mountain.  By  Mr.  Barrett's  sur>^ey,  the  distance  from  Burnt  River 
to  Shasta  Pass  was  ibund  to  be  over  eighty-eight  miles  for  line  of  ditch.  By  command- 
ing Shasta  Pass  as  a  terminal  point,  it  was  believed  by  the  company  that  their  lino 
would  command  a  larger  extent  of  placer-mines  than  was  ever  before  o-omm:in<led  by 
any  ditch  in  the  history  of  mining  in  California  or  elsewhere.  I-Vom  Shasta  l*af»s.  the 
ditch-line  could  be  extended  on  the  Willow  Creek  slope  a  distance  of  about  thirty 
miles  to  Snake  River.  On  the  Burnt  River  slope,  it  could  be  prolonged  sixty  and  more 
miles,  Snake  River  being  the  only  limit  to  its  extension.  After  Mr.  Barrett  8  survey  in 
1^:64,  the  Indians  were  hostile  for  over  two  years,  so  as  to  render  life  and  proj>erty 
unsafe,  and  no  further  work  was  done  until  1867.  At  this  time  Mr.  T.  J.  Carter,  of 
Pdrtland,  became  interested  in  the  company,  and  work  was  rt«umed  in  June,  1W67 — 
Mr.  T.  J.  Carter,  president,  and  W.  H.  Paekwood,  secrefciry ;  capital  stock,  1^(144.000. 
In  1867, 1868,  and  1869,  the  company  completed  nearly  fifty-eight  miles  of  the  main  line, 
commencing  at  Shasta  Pass  and  running  to  water.'  They  expended  over  $100,000  on 
the  work  of  construction  in  that  time.  Their  line  of  diteb  m  these  fiilty-ei^ht  miles 
took  in  the  small  streams  fed  by  snow,  and  had  tappe<l  East  Camp  Creek.  In  the 
spring  of  1870,  the  company  puddled  their  ditch  with  the  snow-water  and  Camp  Creek, 
and  had  water  for  sale  for  a  few^  weeks  on  the  Willow  Civek  side  of  the  nionnTuiu. 
The  water  sold  by  them  realized  an  average  of  about  60  cents  i)er  inch  for  ten  hours*  umCv 
In  the  spring'of  18C0,  Mr.  Uriah  Perrj-,  an  old  ditch-man  in  California,  came  \nU 
this  conntrv,  and  having  examined  the  mines,  and  knowing  practically  that  Burnt 
River  and  tialheur  were  the  only  available  living  streams  of  water  in  this  countr>% 
and  that  the  placers  were  exT>ensive,  he  projected  forming  a  company  in  Iowa  atid 
Illinois  for  the  purpose  of  securing  the  water  rights  and  mining  extensively.  lit 
enlisted  Mr.  J.  H.  Johnson,  who  went  Imek  to  Chicago  and  there  succeeded  in  inducing 
Mr,  Bnford,  of  Rock  Island,  to  come  out  and  examine  the  country.  The  result  was, 
after  some  weeks'  examination,  that  Mr.  Bnfonl  purchased  neariy  the  entire  stork  and 
control  of  the  Burnt  River  Ditch  Company's  pn»perty,including  large  tracts  of  mining 
land,  on  libend  terms,  fair  profit  to  seller  and  purchaser.  Mr.  Bnford,  being  a  man  of 
great  wealth,  proposeil  to  double  the  size  or  capacity  of  the  diteh  constructed  by  Carter 
and  Packwooci.  Their  ditch  was  designed  to  convey  and  store  up  sufficient  wat^r  to 
fhmish  abont  2.000  inches  for  ten  hours.  Mr.  BufonVs  directions  would  renuire  the 
ditch  to  be  enlarged  to  about  8  feet  top,  6  feet  Iwittom,  able  to  carrj'  water  11  fijet  deep. 
Mr.  Johnson,  secretary  and  supcrintendtmt  for  the  company.  pretwHi  the  work  in  good 
and  bad  weather,  from  October,  1^*70,  to  ,Tanuar>',  1S71,  and  na«  the  ditch  al»ont  c<m\- 
plete<l  to  the  size  above  named,  or  very  near  it.    A  light  wagon  or  buggy  can  be  driven 
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iu  the  ditch,  and  two  horsemen  can  ride  through  it  abreaat  comfortably.  This  company 
iH  known  as  the  Malheur  and  Burnt  BiTsr  Consolidated  Diteh  and  Mining  Company : 
Mr.  Buford,  president ;  J.  H.  Johnson,  secretary ;  capital  stock,  $1,000,000.  Mr.  Bnfiro 
having  secured  the  Malheur  Kiver  water,  this  company  now  own  and  control  all  the 
a  vailulilo  living  water  for  mining  purposes  in  these  districts,  to  wit :  Eldorado,  Malheur, 
Amelia  City.  Kye  Valley  district,  Clark's  Creek,  and  Burnt  River  Slope — say,  at  m  low 
estimate,  mining  districts  that  together  would  form  one  district  sixty  miles  long  by 
ten  to  twenty  wide. 

AH  the  water  in  this  district  is  from  the  snow,  or  natural  water,  and  usually  it  only 
atiords  a  supply  for  a  small  number  of  claims  for  a  few  weeks.  This  is  the  laraest 
ditch  iu  the  .State  of  Oregon,  and  will  l>e  one  of  the  longest  on  the  Pacific  coast  when 
ci>uii>leted,  as  iu  time  it  will  be  extended  sixty  miles  from  Shasta  Pass.  About  thirtr 
miles  more  will  iiuish  the  main  line  or  trunk,  and  the  company  intend  doing  that  won 
eaifly  this  spring.  One  objection  to  long  ditches  is  loss  from  evaporation.  This  line 
of  ditch  lies  on  the  north  and  west  side  of  the  mountain,  and  has  for  feeders  on  the 
Hue  not  less  than  eighteen  streams  of  water  that  mn  from  5  to  100  inches  each,  and 
should  more  than  make  good  all  loss  by  evaporation.  The  conntr>*  through  which  the 
line  runs  is  a  favorable  one  for  ditching,  being  a  clay  loam  and  slate  country.    The 
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11,000,000  for  water  to  supply  the  named  mining  districts  by  the  owners  using  even  ordi- 
nary care  in  the  manageuieut  of  the  same.  I^t  us  see.  The  old  company  sold  water 
first  head,  30  cents ;  second  head,  20  cei^ts ;  third  head ;  10  cents  per  inch ;  fourth  head,  5 
cents.  Average  about  60  cents  per  inch  for  ten  hours.  Many  persons  may  not  under- 
stand what  we  call  iu  mining,  first,  second  head,  etc.  It  is  the  same  water  first  sold  being 
sold  over  several  times,  each  time  for  a  lower  price  than  before,  as  the  water  depre- 
ciates in  value  from  use.  In  Mormon  Basin,  and  through  Mr.  Kelly's  Ditch  at  Amelia, 
the  water  of  the  upper  camp  is  used  in  the  lower  from  twelve  to  fifteen  timea.  The 
Malheur  and  Burnt  Uiver  Ditch  Company,  when  their  works  are  completed,  can  sell  say 
4,000  inches  for  ten  hours.  Say  that  they  only  realize  for  all  uses  25  cents  per  inch,  (they 
should  at  a  lower  estimate  realize  40  cents  to  50  cents,  as  the  water  will  be  used  over 
three  times  in  many  places,)  their  sales  would  amount  to  $1,000  per  day.  They  can  run 
and  sell  water  from  two  hundred  and  thirty  to  two  hundred  and  seventy  days  each  year. 
Tlu'ir  current  expenses  should  not  exceecl  from  fifteen  to  twenty-five  thousand  dollars 
l)er  year,  and  become  less  with  a^  on  the  ditch.  Again,  the  question.  How  long  would 
this' last!  The  fact  is,  the  available  supply  of  water  for  the  districts  namea  cannot 
equal  the  demand,  and  the  water  that  can  be  obtained  will  not  suffice  to  work  out  the 
mines  on  this  line  iu  the  next  one  hundred  years. 

A  few  years  ago  a  few  men  believed  this  true ;  to-day  thousands  do.  Again,  indepen- 
dent of  selling  water,  there  are  other  inducements  for  investments  in  ditches  which  did^ 
not  «*xist  a  few  years  ago.  In  this  case  the  one^companv  owning  an  absolute  monopoly 
of  the  water  can,  if  they  desire,  purchase  at  nominal  prices  from  the  United  States, 
and  othei-s  large  tracts  of  mining  land,  and  by  them  conveying  water  so  as  to  be  availa- 
ble to  mine  their  laud  can  raise  its  value  immensely ;  or,  as  in  California,  they  oan^ 
construct  large  fiumes  and  hydraulics,  mine  extensively  with  large  streams  of  water,, 
so  as  to  make  the  water  save  the  labor  of  men. 

Chinamen  are  in  the  country  and  can  bo  hired  cheaply,  or  ground  could  be  rented  t» 
them  with  water  to  work  it.    The  mono]>oly  a  ditch  company  has  hero  gives  them  as 
absolute  a  right  to  tax  the  mines  in  some  fonn  or  other  as  the  Gk>vemment  has  to  tac 
the  iMK)ple.    ^Vuothcr  thing  is  this,  poor  and  rich  land  can  be  worked  now  at  the  same 
time ;   in  earlier  days  only  the  rich  land  could  bo  worked  in  consequence  of  high 
prici's.    Now,  however,  a  man  can  live  quite  cheaply,  labor  can  be  had  for  $2  50  to 
^4  per  day,  'whore  in  past  years  it  was  tem  $5  to  $8 ;   hence,  when  water  can  be 
obtained,  every  class  of  mines  can  be  worked ;  for  it  is  a  truth  that  miners  wiU  mine 
^^uiul  for  less  than  wages,  and  take  the  chance  of  more  than  wages.    The  gold  dust 
in  Eldorado,  Malheur,  Amelia,  Clark's  Creek,  and  Burnt  River  Slope  is  wofth  from  $16 
to  $ld  per  ounce. 

The  largest  piece  ever  found -in  Baker  County  was  at  Gimlet ville,  a  small  camp  on 
Burnt  Kiver.  It  was  worth  nearly  $4,000.  Chinamen  have  both  bought  claims  at 
nominal  prices  and  have  paid  as  high  as  $35,000  for  thein.  The  completion  of  the 
Malheur  and  Burnt  River  ditch  will  give  steady  and  permanent  employment  to  a  large 
number  of  miners,  and  wld  to  and  stimulate  the  agricultural  and  grazing  interests  of 
Baker  and  Union  Counties. 

Following  down  Burnt  River  from  the  mouth  of  Clark's  Creek  to  Snake  River,  a 
distance  of  fifty  miles,  the  river  cuts  through  the  mountain  range  that  runs  northward 
and  parallel  with  Snake  River.  So  far  as  the  river  has  been  tried,  on  the  bars  and 
hills,  on  and  near  the  river,  gold  lias  been  found  in  paying  quantities.  In  fact,  from 
one  to  fifty  dollars  x»er  day  Imve  been  made  with  the  rocker.  From  Clark's  Creek  to 
Express  Ranch|  for  twelve  miles  the  river  forms  a  cafion.    In  places  hundreds  of  feet 
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ove  the  river,  bars  and  hills  are  found  that  woold  pay  largely  with  water  for 
rlraulicB  and  flames.  Some  of  these  hills  and  bars  have  been  drifted  and  worked  in 
^ers,  and  good  returns  made  in  that  manner ;  but  as  the  gold  is  not  contincd  to  the 
d-rock,  but  found  in  all  the  dirt,  in  some  locations  20  to  60  feet  deep,  no  very  profit- 
le  work  can  be  done  without  an  abundance  of  water  and  flumes.  There  is  tilso  every 
ison  to  believe  that  the  bed  of  the  river  is  rich  for  at  least  twelve  miles  in  this 
iion.  To  open  and  work  the  bed  of  the  stream,  largo  flumes  and  derricks  would  be 
{uired  to  oi>erate  successfully. 

But  few  niiucrs  have,  singly  or  in  the  aggregate,  mone^  to  invest  in  carrying  on  an 
terprise  of  this  character ;  aud  before  they  would  consohdate  themselves  for  an  enter- 
ise  of  this  or  any  other  kind  requiring  heavy  outlay,  they  must  first  exhaust  the 
>re  easily  acc43ssible  placers,  on  the  same  principle  precisely  that  the  shallow  placers 
;re  nearly  or  quite  worked  out  before  the  hills  were  oT>ened  in  California,  The  hills 
d  burs  in  the  cafion  can  never  be  worked  until  the  Malheur  and  Burnt  River  Ditch 
im][)auy  convey  water  to  work  them.  A  number  of  low-line  ditehes  are  taken  out 
d  in  course  of  construction  ou  Burnt  River  below  Express  Ranch.  These  low-line 
U:hes  ait)  principally  built  by  the  miners,  small  in  size,  not  high  enough  for  hydraulic 
sing,  and  seldom  exceed  from  one  to  three  miles  in  length.  However,  tliere  is  a 
xh  cr»uii>any  incorporated,  with  a  large  capital  stock,  in  Chicago,  Mr.  W.  P.  Rich- 
»nd^  president ;  Mr.  McHenry,  secretary ;  and  Mr.  Donnell,  superintendent.  Their 
jtict  IS  to  construct  one  or  more  large  ditch  from  the  vicinity  of  Express  Ranch,  or 
)ath  of  the  ca&on  just  named  above  the  ranch,  and  convey  the  water  down  over 
>  bars  and  foot-hills  for  sale  and  to  mine  their  own  land.  This  company  would  have 
line  of  ditch  that  would  command  a  large  tract  of  valuable  land  lor  hydraulic  and 
Mind-sluicing,  and  their  line  of  ditches  would,  or  can  be,  extended  to  cover  good 
ning  land  to  Snake  River,  say  forty  miles. 

)Ss,  C.  W.  Dnrkee,  of  Express  Ranch,  has  also  commenced  a  line  of  ditch  ou£  of 
imt  River,  that  would  bo  some  ^^iOO  feet  higher  on  thehiUs  than  Mr.  Richmond's  line 
ditch.  Both  ditches  would  bo  nearly  the  same  length,  command  the  same  country, 
til  this  exception,  Mr.  Durkee's  being  highest  on  the  mountain,  would  command  a 
•ge  tract  of  mining  land  lying  between  the  two  ditches.  Towering  high  on  the 
Hintain,  above  all  these  lines  of  ditches,  will  come  in  time  a  branch  dit>ch  from  the 
asta  Pass,  owned  by  the  Malheur  and  Burnt  River  Ditch  and  Mining  Company,  that 
11  lie  on  the  mountain-side  a  thousand  feet  higher' than  any  other  ditch  can  ever  go; 
d  yet  high  al)ove  this  line  lie  Sutherland's  mines,  where,  with  snow-water  iu  the 
ring  for  from  four  to  six  weeks,  men  make  what  would  be  in  the  older  States  good  pay. 
r  a  year*s  labor.  Higher  still  is  the  far-famed  Mormon  Basin,  sitaat-ed  on  the  summit 
the  mountain  and  near  the  center  of  all  the  camps  named.  Few  camps  have  been 
and  richer  than  'Mormon  Basiii.  I  am  reliably  informed  that  one  thousand  buckets 
dirt  have  yielded  as  high  as  one  thousand  dollars  in  rocking.  As  the  supply  of 
iter  in  the  basin  is  very  limited,  the  mining  population  has  seldom  exceeded  from 
ree  to  five  hundred  persons. 

There  are  a  number  of  small  ditches  on  South  Powder  River,  which  enable  from  three 
five  hundred  Chinamen  to  make  a  living  at  mining.  Messrs.  McCrary,  Tracy, 
igraham,  and  others  own  a  number  of  small  ditches  on  Rock  Creek  and  North  Powder. 
>me  of  them  are  five  miles  long.  They  command  an  extensive  hydraulic  and  gnmnd- 
aicing  district,  that  pays  from  $2  to  $10  per  day  to  the  man,  with  good  water  privi- 
dges.  In  the  foot-hiUs'near  Pocahontas  a  number  of  good  claims  have  been  found, 
le  gold  being  very  coarse.  One  piece  found  last  summer  was  worth  9*247.  Salmon 
reek,  in  same  district,  is  opened  m  several  places,  and  found  good.  Distant  about 
drtv  miles  north  of  Burnt  River  country  lies  what  are  called  the  Eagle  Creek  mines, 
I  l/nion  County.  The  range  and  character  of  gold  is  the  sjune  as  in  the  Burnt  River 
nmtry.  The  Eagle  Creek  mines  have  been  worked  with  rockers  for  some  yesirs,  and 
very  large  amoimt  of  money  taken  firom  them  in  that  way ;  now  there  is  a  ditch 
Oder  construction  to  supi)lj'  the  wants  of  that  country.  The  following,  from  the 
edrock  Democrat  of  Baker  City,  gives  the  latest  information  on  the  subject  of  these 
jnea: 

"Eagle  Ckeek  a>T)  its  prospects. — For  some  time  past  we  have  heard  it  rumored 
lat  the  construction  of  a  large  ditch  in  what  is  knovm  as  the  Eagle  Creek  country 
as  contemplated.  We  are  now  able  to  state  that  the  waters  of  Eagle  Creek  have 
unsecured,  and  thatC.  M.  Foster,  United  States  surveyor  of  mining  lands  iu  Eastern 
r^;;ou,  has  run  trial-lines,  aud  sur\''eyed  and  staked  out  over  sixteen  miles  of  the 
aiu  line  of  the  ditch.  It  will  be  about  twenty-two  miles  in  length,  and  is  intended 
»  have  a  capacity  large  enough,  with  the  aid  of  reservoirs,  to  run  and  sell  3,000  inches 
r  water  in  the  Shanghai,  R(K)ster,and  Powder  River  Slope  mining  districts.  Work  on 
le  ditch  will  be  commenced  as  early  as  April;  if  the  weather  permits,  in  March  next. 
X.  George  Carter  is  now  lookiuju^  for  a  good  site  on  which  to  cut  the  flume  laml>er,  aud 
itends  to  be  really  for  operations  by  the  1st  of  April,  the  amount  of  lumber  being 
M>ut  300,000  feet.  It  is  the  intention  of  those  engaged  in  the  enterprise  to  have  a 
.tch  completed  aud  conveying  water  between  the  1st  of  August  and  September.    The 
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principal  part  of  the  work  on  the  ditch  will  he  let  to  two  Chinamen,  one  of  Baket 
City  and  the  other  of  Auhnm,  who  will  pnt  on  between  two  and  three  hundred  Chi- 
namen, and  finish  the  dit<^h,  with  case,  by  the  time  the  flnmes  can  be  built.  The  pio- 
jectors  of  the  work,  we  are  assured,  have  perfected  the  financial  arrangements,  uid 
win  safely  carry  the  enterprise  through  to  completion. 

"  Messrs.  Bowen  ^  Cranst-on,  of  this  place,  are  going  over  to  select  a  place  Ibr  a 
store,  which  will  probably  form  a  nnclens  for  a  town  in  that  section  of  the  coanCiy. 
They  will  take  a  number  one  selected  8t4)ck,  full  and  complete  in  every  department 
required  in  a  new  mining  country.  Both  having  had  large  experience  as  pioneer  mer- 
chants of  Auburn,  Idaho,  and  Clark's  Creek,  they  are  certainly  well  <|ua}ified  for  mcJi 
an  undertaking.  Tliey  design  being  ready  for  trade,  in  the  new  l(M»tion,  by  or  before 
the  Ist  of  next  April.  C.  M.  Foster  has  surveyed  a  number  of  mineral  land  claims  In 
that  country,  under  the  United  States  uiiueral  land  act — the  pize  of  them  all  the  way 
from  ten  to  eighty  acres.  Quite  a  number  of  claims,  from  ten  to  forty  acres,  have  been 
located  by  some  of  cmr  pionc?er  miners  from  Auburn — amons  them  are  George  Slocnm, 
D.  Moore,  C.  E.  Smithy  and  Judge  White.  The  Eacle  Creek  country,  through  portions 
of  which  this  ditch  will  be  constructed,  is  known  to  he  ver^  rich  in  aaiiferous  deposito; 
it  is  also  extensive.  In  gulch,  creek,  flat,  and  hill  are  paying  gold  mines,  and  aU  now 
wante<l  is  a  good  supply  of  water.  When  that  is  secured,  the  Eagle  Creek  country  will 
be  second  to  none  for  mining  purposes ;  and  it  will  be  equal  to  any  camp  in  Oregon. 
It  is  well  known  here  who  are  the  projectors  of  this  enterprise ;  but  as  Portland  and 
eastern  parties  desire  an  interest,  the  matter  of  incorporation  will  be  postponed,  bat 
the  work  will  be  prosecutetl  without  delay  at  the  time  specified.  The  Eagle  Creek 
entexprise  and  mines  are  in  Union  County,  and  are  destined  to  add  largely  to  the 
wealth  and  ])opalation  of  that  county.  Union  and  Baker  are  the  richest  counties  in 
Oregon  in  uiineral  resources.'' 

W.  H.  Packwood  and  Alexander  Stewart  ore  the  projectors  of  this  ent.erpri8e.  The 
cost  of  the  dit<!h  will  be  not  less  than  9100,000,  with  reservoirs.  They  have  a  never- 
failing  stream  of  water  from  1,500  to  2,000  inches  (miner's  measure)  as  a  source  of  sap- 
nly.  Aft«r  building  about  eleven  miles,  their  sales  of  water  will  amount  to  from  $50  to 
|lOO  daily.  They  can  sell  all  their  water  from  two  to  five  times  and  realize  from  90  to 
40  cents  per  inch,  and  it  is  not  unreasonable  to  believe  from  what  is  known  of  the 
extent  and  character  of  the  country  that  this  line  of  ditch  will  repay  the  entire  outlay 
in  dividendA  in  one  year  from  its  completion.  A  town  named  Spsota  has  been  IsoA  off 
in  that  vicinity,  and  buildings  are  being  erected  for  stores,  etc.,  at  this  time,  and  num- 
bers are  preparing  to  build. 

From  the  article  in  tlie  Democrat.,  yon  will  see  that  miners  are  locating  mining  lands 
in  this  district  under  the  United  States  mineral  land  act.  This  is  the  first  land  ever 
located  \n  Oregon  in  that  way,  so  far  as  wo  can  learn.  All  mining  lands  have  been 
owned  by  sciuatter,  or  possessory  title  character  heretofore.  In  consequence  of  the 
manner  of  holding  under  the  old  style,  men  have  been  very  reserved  in  the  mat- 
ter of  even  taking  up,  or  inventing  money  in  mining  lands,  unless  actually  prepared 
to  occupj'  and  work  the  same.  Representation  is  ever  a  prominent  featiire  in  the 
mines,  and  if  a  man  has  invested  thousands  of  dollars  in  land  and  fails  to  represent  it 
properly,  he  forfeits  all  title  if  any  one  should  step  in  and  represent  the  land. 

Bepreseuting  varies  in  different  localities.  Some  camps  require  $25  in  labor  in  the 
year  on  or  for  each  claim  owned,  water  or  no  water.  Some  require  repre-senting  each 
year  about  the  time  water  is  expect-cd ;  and  if  no  water  can  1>e  obt-ained  for  mining, 
notices  are  to  be  renewed  on  boundaries,  and  claims  laid  by.  All  claims  require  repre- 
sentation by  actual  la1)or  on  an  average  one  day  in  seven  when  water  can  bo  obtained. 

Now,  under  such  circumstances  it  is  not  a  cause  for  surprise  that  outside  land— or 
land  on  which  water  can  only  bo  obtained  at  great  exjwnse — should  remain  un- 
located  or  investments  made  in  bring  it  into  market  when  the  title  t-o  it  could  only  be 
of  a  possessory  cliaract<er,  entailing  through  representation  each  year,  for  each  eudm 
owned,  from  thret^  to  four  times  the  Government  prio^  for  same.  This  Unit«l  Statef 
law  will  create  a  revolution  in  title,  and  by  doing  that  representation  as  now  prae- 
tice<l  will  cejiHo.  While  it  is  tnie  that  tliis  law  may  induce  larger  investments  in 
miaing  lands  than  heretofore — in  some  cases  to  the  ininrj'of  the  x>oor  man — it  is  believed 
by  many  (aside  from  lieing  a  source  of  revenue  to  the  Government)  that  an  absolute 
security  of  title  will  induce  investment^!  of  capital  to  improve,  bring  wat^r,  erect 
hydraulics,  construct  flum(\s,  etc.,  on  a  largo  portion  of  our  mineral  lands  that  poor 
men  could  not  now  or  hereafter  operate.  Should  such  be  the  result,  as  we  are  inclined 
to  believe  that  it  will  be,  it  will  oven,  while  making  the  rich  richer,  benefit  the  labor- 
ing man  and  the  oountrj'  more  th.an  under  the  i^resent  practice,  as  then  thousands  can 
bo  employed  in  fields  created  solely  by  the  aid  of  capital. 

The  yearly  gold  pro<luet  of  our  miues  cannot  have  b€^en  less  than  from  one  to  one 
and  ont>-half  million  dollars  from  1803  to  1870.  The  ^Id  lias  be^^n,  we  may  say,  the 
solo  i>i<Mluct  of  labor.  The  numlM*T  of  miners  has  vane<l  from  one  to  three  thousand, 
averaging  for  several  yearn  about  fifteen  hundrrd.  The  average  mining  season  has  not 
beau  three  months  per  year.    With  the  amount  of  water  that  can  be  obtained  by  uieani 
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'  the  dltchee  now  contemplsted,  onr  toininff  popniatian  and  gold  prodnet  shonld 
)  tnm  three  to  fire  times  greater  than  heretofore. 

So  fiir  we  have  no  mote  than  cracked  the  shell  of  onr  mhies,  the  core  and  heart  still  lying 
I  the  hills  and  old  river-channels,  and  we  have  only  heen  slowly  but  snrely  develop- 
ig  this  Ikot.  In  the  Blue  Moontains,  on  the  head  of  Grande  Bonde  River,  good  land 
M  been  foond,  and  indications  of  extensive  hill*mines.  Good  copper  and  coal  have 
sen  found  in  union  and  Baker  Counties,  on  Snake  River.  T.  J.  cfarter,  W.  H.  Pock- 
xKid,  and  Isaac  and  John  Garrison  expended  several  thousand  dollars  in  prospectinc 
IT  eoal  on  Snake  River.  Sufficient  work  was  done  to  show  the  existence  of  good  coal 
Bpoalta  of  a  bituminous  character ;  but  as  there  was  no  demand  except  for  blacksmiths' 
le,  it  would  not  pay  them  to  continue  work. 

Oar  quartz  interests  are  in  their  infancy.  So  far  the  RockyfeUow  lode  has  been 
orkea  more  thim  any  other  vein  or  lode  in  Baker  or  Union  Counties.  This  lode  has 
eea  worked  for  the  past  five  years,  paying,  wo  are  informed,  well  and  regularly.  The 
resent  owners,  Messrs.  Brown  A,  Virtue,  are  down  about  400  feet,  have  a  wellndefined 
ide  from  20  to  30  inches  wide.  The  quartz  yields  them  from  $40  to  $60  i>cr  ton.  The 
old  ia  worth  $19  50  per  ounce.  The  owners  have  a  ten-stamp  mill  at  Baker  City ; 
bt^n  their  power  to  drive  the  mill  from  a  ditch  from  Powder  River.  The  l<Kle  is  situ- 
ted  about  seven  miles  from  Baker,  on  the  divide  between  Powdw  and  Burnt  Rivers. 
Ills  lode  has  yielded  thousands  of  tons  of  ^ood  rock,  and  from  present  indications  is 
aexhaustible,  and  the  mine  probably  contains  wealth  sufficient  to  pay  for  working  for 
kgcs  to  come.  £.  M.  White,  at  Aubuni,  is  down  over  110  feet  on  what  there  is  every 
esson  to  believe  is  a  true  vein.  The  vein  is  almost  ^rpendicular,  with  well-defined 
irall-rock.  The  rock  contains  fine  gold.  The  vein  is  from  6  to  30  inches  wide,  and 
mproves  an  they  go  down.  Mr.  White  intends  soon  commencing  a  tunnel,  ralenlated 
to  tap  the  lode  about  200  feet  below  the  surface.  Ho  has  taken  out  in  sinking  his 
Bbift,  almost  beyond  doubt,  quartz  sufficient  to  pay  for  erecting  a  mill,  which  he  in- 
tends doing  this  summer.  The  rock  has  been  worked  in  an  arrostra,  and  yielded  nearly 
|90  per  ton.  Quite  a  number  of  other  ledges  have  been  found  in  the  same  vicinity. 
Ud  on  South  Powder  a  number  of  fine  ledges  have  been  found. 

Sear  Pocahontas  a  ten-stamp  mill  is  now  being  ere^^^ed'h^  Messrs.  Olds  &  McMurran, 
ud  is  to  do  custom-work.  Water,  for  milling,  and  wood,  K>r  steam,  are  abundant,  and 
cheap  living  can  be  had,  oa  Pocahontas  is  situated  in  the  edge  of  one  of  the  best  farm- 
ing districts  in  Eastern  Oregon.  Quartz  is  abundant  in  the  foot-hills  and  mountains 
back  of  Pocahontas.  Many  lodes  are  partially  opened.  Some  have  been  worked  with 
an  arrastra,  some  with  hand-mortars,  and  the  results  arc  extremely  favorable.  In  fact, 
the  rock  was  so  well  known  that  I  understand  that  Messrs.  Olds  &,  McMurran  have 
more  than  rock  sufficient  cngage<l  for  crushing  from  responsible  parties  to  pay  the  en- 
tile cost  of  erecting  a  mill.  The  Young  America  is  about  4  feet.  A  tunnel  is  being 
nm  to  strike  it  deep  down  in  the  hill.  The  Gnnboat  is  near  2  feet  wide  30  feet  down, 
ttd  the  rock  is,  without  doubt,  extremely  rich.  On  Salmon  Creek,  in  same  vicinity, 
Pledge  has  been  found  recently  that  12  feet  down  is  nearly  4  feet  wide,  and  from  which 
We  have  seen  as  rich  rock  as  we  ever  saw  from  California.  In  Rye  Valley  a  large  num- 
ber of  ledges  have  been  found  in  which  silver  predominates ;  so  far  no  capital  has  bei^n 
invested  to  develop  them.  At  Ha|i^m,  Union  County,  a  small  mill  is  owned  by  George 
Carter  and  others,  in  connection  with  a  number  of  ledges.  On  one  ledge  they  are  down 
tbout  130  feet  with  a  tunnel.  The  vein  is,  in  places,  as  much  as  30  inches  wide :  rock 
is  abundant ;  all  the  rock  pays  for  milling,  and  in  some  places  he  has  found  rock  that 
BkiOed  about  $500  per  ton.  There  are  a  large  number  or  ledges  found  in  that  county 
that  prospect  weU. 

As  I  said  before,  no  capital  has  been  invested  in  Baker  and  Union  Counties  for  the 
purpose  of  developing  mming  interests,  except  the  amount  named  from  Portland.  Our 
placer  and  hill  mmes  and  quartz  are  of  such  a  character  as  to  require  capital  and  labor 
mlted  to  develop  them  properly.  When  developed,  as  they  will  be  sooner  or  later, 
hey  will  be  found  to  contain  nnboundcd  mineral  wealth,  and  to  be  as  certain,  safe,  and 
eliable  counties  for  good  paying  returns  on  investments  of  that  character,  as  can  be 
bond  from  Colorado  to  the  Pacific  coast.  The  population  of  Union  and  Baker  Conn- 
ies has  probably  never  exceeded  12,000  persons,  and  has  not,  we  think,  been  less  than 
^000  since  1862.  The  climate  of  the  country  is  healthy,  equal  to  Miiy  part  of  the  Pa- 
tflc  coast.  Both  counties  have  extensive  farming  land  and  grazing  coniitry  almost 
inequaled.  and  in  £ict  not  siirpasscd,  in  Oregon  or  California.  Both  counties  have 
leen  whollv  dependent  on  Portland  for  merchandise,  but  the  completion  of  the  Union 
nd  CentraJ  Pacific  Railroads  has  given  Portland  competitors  for  our  trade  in  the  en- 
erprising  merchants  of  Chicago. 

Last  ful  a  Chicago  merchant  shipped  a  fair  stock  of  merchandise  to  Eldorado,  and 
re  learn  he  is  so  well  satisfied  with  liis  venture  that  next  spring  he  will  ship  a  largo 
took  to  Eldorado  via  Kelton  and  B^iwCity.  This  coraiwtition  will  beof  gn»at  benefit 
o  the  people  of  Baker  and  Union  Counties.  Portland  having  had  a  monoiKtIy  of  onr 
rade,  we  nave  been  taxed  as  high,  and  higher  on  an  average,  for  merchandise  than 
he  same  sold  in  Idaho,  from  one  to  three  hundred  miles  fartner  inland  than  we  were 


1B6    MINING  STATISTICS  WEST  OF  THE  ROCKY  MOUNTAINS. 

from  Portland.    We  trust  our  Senaton  and  RepresentaitiTee  may  indnoe  Coogress  to 
pass  a  bill  for  a  railroad  to  connect  the  C<dambia  River  and  Central  Pacific  or  Union 
Railroads,  snob  as  to  insore  its  earlv  bnilding.   Sncb  a  road  woold  natorally  and  neces- 
sarily ran  very  near  the  center  of  both  coonties,  and  wonld,  by  giying  means  of  trans- 
portation for  our  products,  lead  to  the  settlement  of  millions  of  acres  of  land  valuable 
lor  farming  and  jerasiug  purposes.    With  such  road  completed,  we  do  not  know  of  any 
part  of  the  Pacino  coast  that  would  offer  better  inducements  to  the  emigrant  for  per- 
manent homes  than  in  these  two  counties^   Nor  do  we  believe  that,  with  railroad  £ftcil- 
ities,  any  two  counties  in  the  great  basin  from  the  Rocky  Mountains  to  the  Sierras  or 
Cascades  offer  to  the  capitalist  mining  investments  of  a  more  permanent  characteiy  on 
which  certain,  safe,  and  sneedy  returns  can  be  expected.    From  1862  to  1871  our  im- 
ix>rts  have  been  paid  in  gold  from  our  mines;  with  increased  facilities  for  transporCa- 
tion  we  could  pay  in  wool,  flour,  bacon,  butter,  cheese,  beef,  and  manv  other  arti<des  * 
of  produce  that  now  depend  solely  on  the  mines  for  a  market.    The  gold  yield  skoold 
not  be  one  million^  but  from  three  to  five  million  dolhurs  yearly  firom  these  two  ooim- 
ties,  and  fh>m  agricultural  and  grazing  products  a  like  sum.    The  same  may  be  said  of 
UmatiUa  and  Wasco  Counties  as  to  health,  giazing,  and  fimning,  but  thm  mineral  re- 
sources are  limited.    These  five  counties — BieJcer,  Union,  Grant,  Umatilla,  and  Wasoo— 
embrace  what  is  known  as  Eastern  Oregon,  an  area  of .countary  equal  in  extent  to  maoj 
of  our  largest  States. 


r 
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CHAPTER  IV. 

IDAHO. 

ory  manifests  a  considerable  decrease  in  its  product  of 
rer,  as  may  be  seen  from  the  foUowing  detailed  estimate 
iar  year  1870,  kindly  prepared  for  me  by  Mr.  W.  A.  Atlee, 
Is,  Fargo  &  Co.,  at  Boise  City.  Mr.  Atlee  has  taken  great 
^reparation  of  this  table^  corresponding  with  all  the  express 
)  Territory,  and  perfectmg  his  estimates  slowly  and  labo- 
.  position,  experience,  and  intimate  acquaintance  with  the 
lis  work  to  confidence.* 
},  the  production  is  arranged  according  to  points  of  ship- 

$184,428 

249,839 

250, 000 

2,000,684, 

332,101 

842,935 

:y 350,000 

702,613 

67,600 

600,000 

280,000 

Dead  Wood,  Snake  Eiver,  and  other  diggings  150, 000 

6,000,000 


la,  Wallula,  and  Umatilla  are  outside  the  boundaries  of  the 
at  a  great  portion  of  the  Idaho  treasure  finds  an  outlet 
3  places  to  Portland.  The  bullion  from  these  points,  together 
n  Lewiston,  making  altogether  some  $1,790,000,  is  included 
s  and  private  shipments  from  Portland. 
e  in  the  production  of  Idaho  is  due  to  the  exhaustion  of  the 
Ich  claims  of  the  older  placer-mining  districts  of  the  Boise 
greater  portion  of  these  claims  have  been  turned  over  to 
ho  are  content  with  small  earnings,  and  who  will  maintain, 
•  many  years  to  come,  a  moderately  productive  industry  in 
»ned  fields.  Many  experienced  miners  express  the  opinion 
und  in  creeks  and  gulches  which  has  been  worked«over 
jince  accumulated  a  second  croi>,  as  it  were,  of  gold.  This 
true  of  certain  peculiarly  situated  localities;  but  such  a 
ration  of  mining  ground  cannot  be  predicated  on  a  large 
r.  Atlee  remarks,  however,  in  a  letter  to  me  on  this  subject, 
s  of  auriferous  earth  and  gravel,  rich  in  gold,  were  passed 
rbed  by  the  early  miners;  millions  of  cubic  yards  of  sur- 

>8erved  that  the  eetimate  of  $8,000,000  for  1869,  credited  to  Mr.  Atlee,  on 
last  report,  was  reduced  by  me  to  $7,000,000.  Certain  items  in  that  esti- 
med,  and  1  therefore  took  the  liberty  of  altering  the  total.  The  prefiiei.'S 
ied  oat  in  greater  detail ;  and  I  accept  it  as  the  beet  possible 
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face  material  have  been  "stripped  oflP  in  search  of  the  best  "pay  dirt;" 
vast  amoants  of  auriferous  earth  have  been  sluiced  from  hill-sides 
and  side-gulches  into  the  main  streams,  and  the  accumulations  of  debris 
from  all  these  sources  have  been  exposed  to  disintegration  and  concen- 
tration under  the  action  of  the  elements  and  the  flowing  water,  con- 
stituting new  deposits,  which  can  only  be  exploited  by  means  of  bed-rock 
tunnels  and  flumes. 

The  quartz-mining  industry  has  made  little  progress  outside  of  the 
Owyhee  district  unwise  and  sometimes  dishonest  speculations  have 
led.  in  Boise  and  Alturas  Counties,  to  a  distrust  on  the  part  of  capi- 
talists; and  to  this  evil  influence  must  be  added  the  disadvantage  at 
geographical  position  with  reference  to  the  railway  communication, 
which  has  added  so  many  facilities  for  the  development  of  districts  more 
favorably  situated.  When  the  difficulty  and  cost  of  obtaining  commu- 
nications, machinery,  supplies,  and  labor  were  felt  in  common  by  all  the 
mining  regions  of  the  interior,  they  operated  with  less  discrimination 
against  particular  localities.  Kow  that  a  portion  of  the  country  has 
been  relieved  from  this  burden,  the  crying  necessity  is  everj^where 
Idealized.    "  What  we  require,''  says  Mr.  Atlee,  "is  railroad  faeUities." 

Brief  notices  of  such  districts  in  the  Territory  as  seem  to  require  par- 
ticular mention  will  suffice  to  complete  this  general  statement  of  its 
condition  and  prospects. 

OWYHEE  COUNTY. 

The  placer- mines  of  this  county  have  been  diligently  worked  during 
the  past  two  years  by  the  Chinese,  who  have  operated  hydr^ilie  cteims 
as  well  as  ordinary  placers.  Four  hydraulic  mines  are  reported  as  worked 
by  white  men.  Three  of  these  were  old  claims.  The  fourth  is  a  claim 
about  half-way  up  the  side  of  Florida  Mountain,  near  Silver  City.  Water 
has  been  brought  by  a  ditch,  four  and  a  half  miles  long,  constructed  in 
the  autumn  of  1869,  from  the  head  of  Jordan  Creek.  The  product  of 
one  hydraulic  claim  was  nearly  $20,000. 

The  product  of  the  mines  of  Owyhee  district  for  the  year  ending  July 
1, 1870,  was  as  follows: 


Mines,  etc. 


Ida  Elmore 

Mahoganv 

Golden  Cuoriot . . . . 
Slimes  and  tailings. 

Poorman 

Ailison 

fied  Jacket 

Prospecting,  etc 


Amount  of 
ore. 


Total  quartz. 
Placer  gold 


Total  bullion  product 


5,396 

507 

3,943 

1,469 

1,600 

124 

(f)300 

(t)650 


13,982 


Prodnot. 


1239,109 
32,551 
236,624 
14,680 
42,769 
6,274 
13,993 
37,625 


623,565 
51,541 


675,106 


Yield  pec 
ton. 


$44  31 
04  90 
64  63 
10  00 
26  73 
50  60 
(r)46  44 
(T)57  88 


Average  from  qnartz,  (principally  silver,)  $44  59. 
Average,  omitting  slimes  and  tailings,  $48  64. 

The  item  of  "prospecting"  in  the  foregoing  table  include'S  the  opera- 
iions  of  many  parties  with  little  capital,  who  bring  in  from  time  to  time 
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mall  lots  of  ore  to  tbe  millB.  Under  this  head  is  ranked  also  the  pro- 
oct  from  Flint  district,  where,  perhaps,  twenty  men  have  been  at 
rork  slowly  developing  some  of  the  lodes  of  ^^  £»hl-ore."  The  results 
lave  been  highly  enoouraging,  considering  the  scale  of  operations. 
lome  of  the  rock  crashed  has  yielded  (200  per  ton. 

Tbe  slimes  and  tailings  repoited  iu  the  table  were  worked  at  the  mill 
f  the  Owyhee  Mining  Company,  which  treated  more  than  half  of 
he  aggregate  amount  of  ore  reported,  or  7,129  tons  out  of  13,982. 
3ie  tailings,  however,  were  from  a  pile  some  four  years  old.  The  slimes 
»r  slums  are  collected  from  the  battery- waters  iu  separate  reservoirs, 
.nd  subsequently  are  mixed  with  dry  tailings  to  give  them  the  necessary 
lODSistency  for  reworking.  This  is  the  only  mill  in  the  district  having 
eservoirs  for  slimes  alone.  The  cost  of  working  the  slimes  is  $5  per 
on. 

The  amount  of  ore  worked  during  the  year  referred  to  is  nearly  1,000 
ons  in  excess  of  that  reported  for  the  previous  year  ending  July  1, 
869,  while  the  bullion  product  is  about  $375,000  less.  This  falling  off 
9  doe  to  the  decrease  in  bullion  from  the  Golden  Chariot,  Ida  Elmore, 
.od  Poorman  mines,  amounting  to  $373,000.  On  the  other  hand,  the 
losing  of  the  Kising  Star  mine,  in  Flint  district,  and  the  cessation  of 
loltion  from  that  sooxce,  is  almost  made  up  by  the  increase  in  placer- 
icdd  and  the  yield  of  other  lodes. 

The  Ida  Elmore  looked  badly  during  the  first  part  of  1870,  and  in  the 
Atumn  an  assessment  of  $50,000  was  levied.  At  the  close  of  the  year, 
lowever,  a  considerable  improvement  was  msmifest.  The  product  of 
he  mine  during  the  calendar  year  1870  was  $238,532. 

In  the  Golden  Chariot  mine,  work  has  been  pushed  with  Tigor.  About 
be  1st  of  July,  1869,  the  ore  began  to  depreciate  in  value,  and  for  the 
Qonths  of  August,  September,  October,  and  November  of  that  year 
bowed  an  average  yield  of  only  $:^  per  ton.  Then  a  new  level  being 
»pen^  much  richer  ore  was  exposed,  and  this  good  quality  has  been 
Qaintaiued  ever  since.  The  lowest  level  in  December,  1870,  was  470 
eet  below  the  surface,  and  showed  a  splendid  vein,  three  feet  in  width, 
\f  very  good  ore.  Mr.  Cassell,  formerly  in  charge  of  the  Oaks  and 
2eese  mine,  in  Mariposa  County,  California,  is  now  superintendent  of 
he  Golden  Chariot  and  Ida  Elmore.  He  has  iutro<lnced  Giant  powder 
md  the  single-hand  drill,  on  the  system  desciibed  in  my  report  of  1869, 
)age  33.  Without  repeating  the  account  there  given,  and  the  estimates 
»f  advantage  attached  to  the  system,  it  is  sufficient  to  siiy,  on  Mr.  Cas- 
lell's  authority,  that  he  has  taken  out  from  the  Golden  Chariot  and 
da  Elmore  twice  as  much  ore  for  the  same  amount  of  openings  as  was 
brmerly  done  with  common  powder  and  large  drills,  while  the  cost  of 
Dining  has  been  reduced  at  least  one-third.  All  tbe  leading  mines  of 
be  district,  following  this  wise  example,  now  employ  single-hand  drills. 

The  secretary's  report  lor  the  year  ending  February  1, 1870,  gives  the 
(oUowing  information  in  regard  to  the  business  of  the  Golden  .Chariot: 

Receipts  from  bullion $279,381 

Jills  payable 24, 044 

)ther  items 34, 716 

Jash  on  hand  February  1, 1869 34, 716 

372  857 
Sxpenditures 339,' 559 

Qduding  $109,503  for  labor;  $17,334  for  supplies;  $61,286  for  milling; 
(14,895  for  hauling. 
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The  quantity  of  ore  milled  was  3,767  tons,  the  yield  of  which  wan 
$71  50  per  ton.  The  supplies  consumed  during  the  year  cost  $12,006. 
A  balance  of  $33,000  was  paid  on  a  mortgage  for  an  adverse  title. 
There  were  three  dividends  paid  during  the  year,  aggregating  $80,000. 

The  bullion  receipts  of  the  Golden  Chariot  for  the  calendar  jear 
1870,  as  compiled  by  Mr.  B.  Wheeler  of  the  San  Francisco  Stock  Be- 
port,  have  been  as  follows : 


January $25, 138 

February 35, 055 

March.... 21,846 

April , 

May 18,566 

June 18, 566 

July 18,566 


August $50,606 

September 64,616 

October 78, 576 

November 76, 187 

December 76,277 

Total 483,999 


Of  the  less  productive  mines  the  Bed  Jacket  and  the  Mahogany  have 
furnished  excellent  ore.  The  vein  of  the  former  is  said  to  be  small  and 
very  hard,  but  rich.  The  Mahogany  vein  is  reported  to  be  both  wide 
and  of  good  quality,  but  for  some  reason  the  company  has  been  forced 
to  lay  an  assessment.  The  Bed  Mountain,  Chipmunk,  Ck>rduroy,  Peek 
and  Porter,  Blue  Jacket,  and  Belle  Peck  have  producea  ore.  Hie  Poor- 
man  mine  has  been  closed ;  probably  for  good,  as  all  available  ore  has 
been  extracted,  and  there  is  little  apparent  encouragement  for  ftuijie( 
prospecting.  The  Owyhee  Company,  owning  this  mine,  has  been  fcr 
some  years  occupying  itself  largely  with  custom-milling,  and  looking 
about  meanwhile  for  a  mining- property.  The  company  worked  the  Alh- 
son  mine  for  a  while  on  lease,  and  it  turned  out  some  very  good  ores, 
resembling  those  of  Beese  Biver,  in  Nevada,  more  nearly  than  any  other 
Owyhee  (tres  which  I  have  seen ;  but  their  occurrence  in  spots  necessi- 
tated thQ  extraction  of  much  barren  rock,  and  the  mine  was  closed,  as 
the  expenses  exceeded  the  receipts.  The  Owyhee  Company  sub^ 
quently  purchased  the  Oro  Fino  mine,  and  work  has  been  commenced 
upon  it.  This  miiie,  under  ,its  former  owners,  was  highly  productive 
and  profitable.  The  Oro  Fino  is  probably  the  strongest  vein  in  the  dis- 
trict, and  carries  large  amounts  of  fair  mill-rock.  Litigation  only  has 
prevented  its  working  for  several  years  past ;  but  it  has  now  fallen  into 
skillfiil  and  energetic  hands,  and  will  be  again  an  important  producer 
of  bullion. 

At  the  close  of  1870,  seven  mills  were  running  with  tolerable  rega- 
laritj"  in  Owyhee  County,  as  follows :  Owyhee,  30  stamps ;  Ida  Elmore, 

20  stamps ;  Cosmos,  10  stamps ;  Webfoot, . ;   Shoenbar,  5 

stamps;  Minear,  3  stamps;  Black's,  (in  Flint,)  5  stamps.  There  were 
also  two  arrastras  constantly  running,  and  a  mill  nearly  completed  at 
Fairview.  The  milling  capacity  of  Owyhee  district,  le^aving  out  the 
Bising  Star,  Black's,  and  Iowa  Mills,  in  Flint,  is  about  3.500  tons  per 
month,  and  this  production  will  probably  be  maintained  03"  the  mines 
through  the  summer  of  1871.  The  product  of  the  latter  half  of  1^70  was 
much  in  advance  of  the  previous  half  year,  amounting  to  more  thMi  9,000 
tons;  and  the  bullion  production  has  increased  in  proportion.  The 
exact  figures  have  not  come  to  hand,  but  I  leam  that  the  bullion  shi^)- 
ments  during  the  last  six  months  of  the  year  1870  were  more  than  two- 
thirds  of  the  whole  product  of  the  preceding  twelve  months.  Beckon- 
ing for  the  calendar  year  1870,  the  product  of  Owyhee  County,  accord- 
ing to  the  figures  of  Mr.  Atlee,  given  on  a  foregoing  page,  was  $842,935. 
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THE  BOISE  BASm. 

Water  was  tolerably  plenty  in  the  basin  daring  the  spring  and  eariy 
.nmmery  and  the  yield  from  the  placers  was,  perhaps,  better  than  in  the 
ast  two  years,  when  the  failure  of  the  winter-snows  left  the  spring  with- 
)at  a  steady  supply  of  water.  Bat  the  sanguine  hoi)es  of  many  who 
looked  for  a  large  increase  in  the  bullion  production  of  the  basin  have 
been  disappointed.  The  faj^t  is  that  new  fields  of  mining  nearer  the 
ndhroad  are  draining  Idaho  of  her  nomadic' mining  population,  and  leav- 
ifig  the  diggings  in  the  hands  of  fewer  men,  who,  though  they  may  do 
h^ter  individimlly  than  heretofore,  do  not  produce  so  much  in  the  ag- 
gregate. 

Nevertheless,  it  must  not  be  inferred  that  the  placer-mines  of  Boise 
are  exhausted.  They  still  produce  a  large  portion  of  the  bullion  yield 
of  the  Territory,  as  may  be  seen  by  reference  to  Mr.  Atlee's  table,  at  the 
beginning  of  this  chapter,  in  which  the  shipments  from  the  first  five 
lo(idities  named  are  to  be  ascribed  chiefly  to  this  source.  It  is  here, 
moreovejT,  that  single  claims  are  reported  as  yielding  the  largest  sums. 
Of  uxty-four  placer-claims  in  Boise  County,  reported  to  the  Census 
Boreao,  employing  four  hundred  and  seventv-one  men  for  an  average 
period  of  4.15  months,  at  average  wages  of  $73  per  month,  the  aggre- 
gate yield  was  about  (360,000,  or  $7  per  day  per  hand.  This  list  of 
claims  includes  a  i)ortion  of  those  at  Granite  Creek,  Placerville,  Idaho 
City,  Boise,  and  Centerville.  The  highest  yield  from  any  one  claim  is 
129,000,  and  there  are  a  considerable  number  ranging  from  this  sum 
down  to  $10,000— about  20  per  cent,  of  the  claims  reported  producing 
each  $10,000  or  more. 

The  growth  of  quartz-mining  is  the  natural  compensation  for  the 
decline  of  the  placers.  Aside  from  other  characteristic  differences 
between  these  industries,  there  is  one  which  has  not  been  sufficiently 
weighed.  Quartz-mining  is  not  only  more  permanent  than  placer-mining ; 
it  is  more  productive  for  the  number  of  men  employed  than  the  aver- 
age placer-mining.  But  the  exx>enses  of  materials,  machinery,  and  skilled 
mor  are  heavier,  so  that  this  form  of  mining  must  develop  later  and 
more  dowly  than  the  irregular  pioneer  activity  of  the  gulches  and  dig- 
gings. In  Boise  Basin,  the  vast  extent  of  placer-gronnd  is,  I  hold,  a 
certain  indication  of  resources  which  will  some  day  be  exploited  by  deep 
mioing.  But  little  has  been  accomplished  in  this  direction,  during  the 
past  year,  in  this  part  of  the  Territory. 

The  Elkhom  Mill,  in  Boise  County,  was  reported  to  be  idle.  One  or 
two  enterprises  at  Granite  Creek,  which  appears  to  be  the  most  active 
qaartz-mining  camp  in  the  county,  have  been  moderately  successful. 
The  following  account  of  this  locaJity  is  extracted  from  the  correspond- 
ence of  the  ^ientific  Press  of  San  Francisco,  dated  June  30, 1870 : 

The  Gold  Hill  mine  and  mUl  are  sitnated  on  Granite  Creek,  abont  tbreo  miles  from 
Plaoerville.  The  ledge  runs  northeast  and  southwest,  has  an  easterly  dip,  and  crops 
oot  boldly  for  over  half  a  mile.  The  average  'width  is  3  feet.  Tlie  company  ]ias  been 
yimnmsAy  at  work  for  years,  and  has  one  8u-foot,  one  120-foot,  and  one  100-foot  shaft, 
tM  three  very  lai;^  tnnnels,  aU  on  the  ledge.  We  entered  first  the  lower  level  or 
tnoiMly  paasing  along  450  feet  to  where  the  ledge  was  tapped.  We  then  went  in  the 
left  drift  on  the  lode,  a  distance  of  80  feet,  and  here  found  the  ledge  about  ^  feet  wid*^ 
and  heavily  charged  with  sulphurcts  and  fn»e  ""^''^     "^  ' 
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OBed,  and  the  loaded  car  going  down  hauls  up  the  empty  car.    At  this  mine  aie  em- 
ployed Homc  thirty  minere,  who  are  paid  $75  (currency)  and  fonnd. 

On  both  sides  of  the  creek  we  fiud  a  granite  formation,  in  which  aie  the  veins  of 
qnartz  holding  ffcld  with  silver  and  snlphnrets,  the  gold  medominating.  The  on  re- 
sembles somewhat  that  of  Grass  Valley.  There  were  no  snlphorets  on  top,  those  heuK 
first  reached  at  a  depth  of  60>to  75  feet.  The  superintendent  of  the  mine  is  Mr.  Davia 
Conchanonr,  a  very  clever  and  enterprising  gentleman.  The  mine  has  paid  expenses 
of  all  kinds. 

The  mill  was  erected  by  the  Chickahominy  Company  at  an  early  day,  at  m  eost  of 
$75,000 ;  but  the  present  company  bonght  it  at  a  low  price  not  long  ago-  it  has 
twenty-five  stamps,  of  850  pounds  each.  To  each  Your  stamps  there  is  a  Hnngnftid 
concentrator,  which  does  very  well,  I  am  informed,  and  gives  Batis&ction.  A  Hendjr 
concentrator,  also  four  large  Wheeler  pans,  and  two  large  settlers,  Are  nsed.  1^  en- 
gine is  of  75  horse-power,  with  cylinder  36  by  14  inches,  and  was  boilt  by  the  Minefs* 
Foundry  of  San  Francisco ;  the  two  large  boilers  were  made  by  the  Cc^ee  S^  Sisdon 
Works.  Three  and  a  half  cords  of  wood,  costing  $4  per  cord,  are  burned  daily.  Twenty 
stamps  were  in  operation  at  the  time  of  my  visit,  but  the  other  ^re  were  soon  to  be 
set  at  work.  Some  35  tons  are  now  put  through  in  twenty-four  hours.  A  clean-vp, 
while  I  was  there,  of  nine  and  a  half  days'  run,  gave  55  pounds  of  amalgam,  wbidi 
yielded  $6,000.  On  account  of  the  sulpbiu*ets,  only  about  one-half  of  the  gold  is  ex- 
tracted fn>m  the  ore.  The  company  has  now  on  hand  some  300  tons  of  snlphorets,  and 
they  are  taking  steps  with  regard  to  introdncin^  Kustel's  process  fi^r  working  thesSi 
The  mill  is  owned  by  Thomas  jfootrey,  jr.,  William  Lynch,  and  others. 

The  western  extension  of  the  Gold  Hill  mine  is  owned  by  Chandler  Sl  Co.,  who  have 
a  tunnel  in  some  40  feet  on  the  ledge.  The  vein  is  Irom  1  to  3  feet  wide,  and  oontaiiis 
good  ore,  giving  upward  of  $30  per  ton  in  the  milL 

The  Eastern  Extension,  popularly  called  the  Growl  and  Go  Ledge,  is  owned  by  M. 
and  J.  Eissler.  The  shaft  is  down  about  35  feet,  being  all  the  way  in  decomposei 
matter,  the  snlphurets  not  being  yet  reached.  The  company  talk  A  erecting  a  ten- 
stamp  mill  near  that  of  the  Gold  HilL 

Tlio  Yellow  Jacket  mine,  located  half  a  mile  np  the  creek,  is  owned  by  C.  P.  EoMiy, 
G.  White,  J.  Dixon,  and  otners.  The  lode  runs  northeast  and  southwest,  and  averacei 
2  feet  in  width.  The  tunnel  is  in  170  feet.  The  rock  contains  principally  free  gSi, 
but  th('y  expirct  to  find  snlphurets  as  they  go  deeper.  The  ten-stamp  mul  is  now  bcwg 
built,  and  will  be  running  in  a  few  weeks.  \ 

The  May  Blower  mine  is  a  fine-looking  location  owned  by  Turner  &,  Young.  Tke 
vein  nins  northeast  and  southwest,  and  averages  3  feet  in  width.  There  is  a  tuonel 
250  feet  long :  also,  a  shaft  90  feet  deep.  The  boys  have  been  working  three  yesn 
and  doing  well,  and  it  would  pay  to  have  a  mill  here  if  the  owners  of  tne  mine  wen 
able  to  build  it.  They  have  been  working  their  ore  successfully  for  three  yeais  witli 
an  arrastra.  The  apparatus  for  revolving  the  stones  is  quite  unique,  being  a  horisontal 
hurdy-gurdy  wheel,  24  feet  in  diameter. 

Besides  these  mines  there  are  several  others,  as  the  Gray  Eagle,  Columbia,  Web-F(Kit, 
Lawyer,  Pioneer,  Golden  Gate,  etc.,  which  I  was  unable  to  visit.  One  fact  particolfrlj 
struck  me  here,  and  that  was  the  abundance  of  timber  close  to  the  mines.    • 

The  same  writer  describes  as  follows  two  mines  in  the  neighborhood 
of  Centerville : 

Twelve  miles  east  from  Centerville,  on  Grimes  Creek,  is  the  lode  of  the  Mammoth 
Gold  Mining  Company,  located  in  1863.  The  average  width  of  the  lode  is  about  S  leet 
The  vein-matter  contains  free  gold  and  sulphnrets,  and  the  ore  generally  averages  )50 
per  ton.  1  iind  that  last  summer  there  were  200  tons  crushed,  which  yielded!^ to 
the  ton.  There  is  a  shaft  sunk  160  feet  on  the  ledge,  and  a  tunnel  some  300  feet  loo^ 
which  strikes  the  vein  at  a  distance  of  150  feet.  The  company  has  an  eight-stamp 
mill,  run  by  water-power,  built  in  ld65,  which  cost  some  $8,000.  The  mine  has  paiA 
all  expeusc'H.    The  owners  are  Clarkson  &>  Brown,  old  pioneers  of  this  district. 

Four  miles  furtlicr  up  the  creek  is  the  King  Company's  ledge.  This  vein  is  small, 
but  very  rich  and  with  well-defined  walls.  There  is  an  eight-stampsteam-miU  here, 
but  I  understand  that  not  much  work  is  being  done  at  present.  Want  of  time  pre* 
vented  my  visiting  this  place. 

These  extracts,  which  might  be  still  farther  multiplied,  will  suffice  to 
show  that  ill  the  great  placer-mining  region  of  Idaho  there  is  an  nnder- 
lying  basis  for  permanent  mining,  which  will  be  developed  as  the  saper- 
ficial  industry  declines  and  commercial  conditions  improve  into  a  steadily 
productive  source  of  wealth.  From  this  point  of  view,  encouragement  fs 
to  be  found  in  the  diversion  of  labor  for  the  time  being  to  farming  and 
stock-raising,  and  in  the  increased  prosperity  of  those  pursuits.    ^^The 
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grain,  bay,  and  vegetable  crop  of  Boise  and  other  afrricultural  districts,^ 
says  the  Boise  Statesman  of  July  1,  1870,  "is  better  than  ever;  and  a 
confidence  is  felt  amoug  that  portion  of  our  community  that  has  never 
existed  before.  As  the  placer-mines  decline,  persons  forsake  them  for 
the  more  permanent  pursuits  of  farming  and  stock-breeding,  and  in  the 
end  the  country  will  undoubtedly  be  the  gainer.  Several  droves  of  cattle 
for  breeding  are  coming  into  the  Territory,  one  man  alone,  in  the  Raft 
Eiver  country,  receiving  an  accession  of  three  thousiind  head.  Another 
has  just  started  in  the  same  region  with  fifteen  hundred,  and  the  Brnneaii 
and  Weiser  Valley's  are  constantly  receiving  additions  of  settlers  who 
propose  to  permanent!}'  engage  in  farming  and  raising  stock." 

The  United  States  assay  office  at  Boise  will  be  put  in  operation  in 
July,  1871. 

THE   BASALTIC   CAKONS    OF    THE    C0LXJ3IBIA   AND    ITS  TEIBUTAKIES.* 

DnriDg  the  last  two  years  it  has  been  my  lot  to  travel  upward  of  twenty  thoiisaiul 
miles  in  various  directious  across  tho  States  and  Territories  of  tbo  inland  basin  »nU 
Pacific  8lo])e  of  this  contiuout.  The  object  of  these  journeys  was  primarily  connected 
with  the  gold  and  silver  mines  upon  our  public  domain,  and  such  observations  as  1  wai 
able  to  make  of  a  general  scientiilc  character  were  necessarily  incidental,  ra])i(l,  and 
8ui»erficial.  They  are  not  offered  as  contributions  to  exact  and  detailed  knowle(l<;e.  but 
mther  as  suggestions,  the  value  and  interest  of  which  will  doubtless  vanish  in  the  li^^lit 
of  more  careful  investigations,  but  which  may,  for  the  present,  bo  useful  in  awakening 
ftttentiou,  and  furnishing  a  broad,  general  outline  of  certain  great  natural  features  not 
yet  nniversally  familiar  to  the  public. 

Indeed,  while  the  defects  of  hurried  observations  during  rapid  and  extensive  journeys 
are  Bufiiciently  obvious,  they  may  be  said  to  possess,  nevertheless,  a  certain  advantage 
iu  facilitating  the  fonnatiou  of  comprehensive  views  on  the  large  scale.  The  close  and 
minute  study  which  is  necessarily  bestowed  upon  details,  by  tho  votaries  of  every 
natural  science,  is  not  always  favorable  to  generalizations  and  wide  comj)ari8ons.  Tho 
slow  accumulation  of  facts  which  forms  the  essential  fDimdation  of  science  is  not  it-^elf 
science.  Its  tendency  is  toward  the  exaggeration  of  differences  rather  than  the  recog- 
nition of  simiiai'ities.  Under  the  magnifying  lens  of  the  close  observer,  the  smallest 
phenomena  become  imimrtant ;  and  while  one  eye  is  at  the  microscope  we  cannot  see 
thinii^  in  their  true  proportions  with  the  other.  A  clerical  friend  once  remarked  that 
in  addition  to  his  onlinary  readings  of  the  Bible  by  chapters  or  texts,  he  was  accustomed 
occasionally  to  peruse  a  whole  book  at  a  sitting,  in  order  to  gain,  what  ho  was  likely 
to  lose  in  minuter  study,  the  sense  of  general  scope  and  .spirit.  In  like  manner,  I  ven- 
ture to  think  it  is  well  for  us  to  turn  now  and  then  from  the  texts  of  nature  antl  read 
with  freer  glance  and  wider  range  her  gospels  and  epistles,  to  leave  for  a  while  her 
sentences,  line-graven  on  stone  or  leaf,  and  skim  her  ponderous  volumes,  bound  in 
continents  and  margined  by  tho  sea. 

The  illustration  may  be  applied  in  another  aspect.  As  the  Bible  consists  of  many 
books,  of  different  ages  and  human  authorrthips,  y«*t  all  constituting  the  one  IJi^velation, 
so  each  of  the  natural  sciences  comes  to  its  full  revelation  by  succ*\ssivo  contributions. 
This  is  especially  tnio  of  physical  geography  and  geology,  two  sciences  which  have 
not  yet  reached  the  stage  of  general  formu I jij — two  Bibles,  of  which  all  tho  books  havo 
not  been  written.  Each  country  seems  to  havo  a  new  aspect  of  the  truth  to  present, 
enlarging  and  modifying  the  whole.  Thus  we  havo  had  a  geology  founded  upon  tho 
carefully  studied  i>hennmena  of  a  small  section  of  Europe.  A  new  era  in  the  history  of 
that  science  was  oi>ened  by  the  work  of  the  British  survey  and  the  rise  of  the  British 
school  of  geologists.  In  this  country  we  have  had  an  Ami'.rican  geology  based  on  tho 
microcosm  presented  by  tho  States  of  New  York  and  Pennsylvania.  In  all  these 
different  geologies,  the  presence  and  activity  of  the  same  dynamic  agents  are  recognized ; 
but  the  telative  importance  assigned  to  each  naturally  varies.  And  the  seientiiic 
world  now  looks  to  the  unexplored  regions  of  America,  i^ia,  and  Africa  to  furnish  t::o 
necessary  corrective  equations  before  the  linal  formula  can  bo  evolved. 

It  seems  to  me  that  the  regions  west  of  the  Rocky  Mountains  have  something  im- 
portant to  tell  us  in  dynamic  geology.  A  general  survey  leads  to  the  impression  that 
their  roost  i>rominent<  features  illustrate  two  points.  They  present  to  us  vast  areas  in 
which  we  can  study,  perhai)s  better  than  anywhere  else  on  the  globe,  the  elU'cts  of 
aqueous  and  solfataric  metamorphosis  of  rocks;  and  they  offer  in  equal  extent  the 

*Tho  iralwtancG  of  tbif»  aceoant  was  contained  in  a  i«pcr  presented  to  tho  National  Acailoniy  of 
Scienceji,  and  Bubiiequently,  in  ltd  present  fomi,  in  a  lecture  before  the  American  Geographical  and 
Statistical  Society  of  New  York,  iu  the  spring  of  1670. 
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proofs  aDd  illastrations  of  direct  omptive  agencies.  The  State  of  Nevada  is  a  type  of 
the  former  class,  and  the  ixumeuee  basaltic  overflows  of  Califoroia,  Oregou,  Washiugton, 
and  Idaho  represent  the  latter. 

The  route  traveled  by  me  in  1869,  from  Sacramento  overland  to  Portland,  Oreffon, 
thence  up  the  Columbia  to  the  Dalles,  thence  (after  a  brief  excursion  northward  into 
Washington  Territory)  southwest,  across  the  valley  of  the  Des  Chutes,  up  the  valley  of 
the  John  Day,  through  the  mountains  to  Powder  and  Burnt  Eivors,  and  the  Snake 
Elver,  up  the  valley  of  the  Snake,  thence  to  Boise  City,  and,  finally,  from  Boise  south- 
ward to  Salt  Lake,  afforded  views  of  many  of  the  striking  characteristics  of  this  basaltic 
formation ;  and  it  will  bo  my  attempt  to  notice  some  of  these  in  arbitrary  order,  rather 
than  to  present  a  complete  and  logically  connected  account  of  so  large  a  subject. 

All  the  streams  I  have  named  are  part  of  the  system  of  the  Columbia.  A  word  or 
two  concerning  the  relation  of  this  system,  or  rath*»r  of  the  Snake  Eiver  half  of  it,  to 
the  stnicture  of  our  inland  basin.  As  Professor  Newberry,  in  a  recent  lecture  before  a 
sister  society,  has  interestingly  shown,  the  physical  history  of  the  coimti;y  west  of  the 
Eocky  Mountains  may  be  divided  into  several  stages.  At  first  the  waves  of  occau 
washed  the  feet  of  the  Eocky  Mountains.  Then,  by  the  uprising  of  mountain  raD;];es 
between,  the  salt  tides  of  the  interior  w-ero  shut  off  from  tho  parent  sea,  to  which  they 
could  retuni  only  by  way  of  tho  great  rivers  which  ran  northward  and  southward 
around  the  ends  of  the  new  barrier.  Continual  rain-fall  and  drainage  soon  freshened 
these  inland  waters,  and  the  continent,  at  this  period,  presented  the  spectacle  of  the 
largest  exi^anse  of  fresh-water  lakes  ever  existing,  so  far  as  wo  can  discover,  in  the 
history  of  the  globe.  This  state  of  things  obtained  on  both  sides  of  the  Eocky 
Mountains,  though  I  will  not  here  discuss  the  question  whether  tho  fresh-water  deposits 
on  both  sides  are  absolutely  contemporaneous.  Certainly  those  of  the  east  were  not  in- 
ferior in  extent,  and  tho  great  lakes  which  still  remain,  drained  by  tho  St.  Lawrence, 
though  quite  insignificant  comi^arcd  with  the  system  of  which  they  are  a  relic,  may 
serve  to  give  a  hint  of  its  grand  proportions. 

The  fresh-water  sea  west  of  the  mountains  was  subjected  to  yet  other  changes,  which 
did  not  take  place  in  tho  east.  A  further  rise  of  the  mountain  barriers  cut  off  io  war.j 
places  the  river  drainage,  leaving  isolated  lakes  with  insufiScient  outlets  or  none  at  aii; 
and  these,  by  virtue  of  the  constant  influx  of  waters,  impregnated  with  saline  matter, 
and  the  constant  concentration  caused  by  evaportion,  soon  became  salt.  Thus,  what 
were  the  briny  deeps,  after  masquerading  for  a  while  as  fresh  waters,  reasserted  their 
hereditary  character,  and  appeared  as  brinv  shallows.  Meanwhile  tho  rivers  them- 
selves put  an  cud  to  the  greater  i^artof  tho  lalkes  by  carving  deeper  and  deeper  channels 
or  by  breaking  suddenly  through  rocky  dams,  and  thus  draining  to  the  Y>ottom  the 
inland  reservoirs.  This  process  was  canicd  out  by  the  Missouri  and  Arkansas  in  the 
east,  the*  Eio  Grande  in  the  south,  the  Colorado  in  tho  southwest,  and  tho  Columbia 


through  which  the  Columbia  rushes,  **  short-lived  and  jubilant,"  to  tLe  sea,  is  probably 
an  intitauco  of  the  overcoming  of  a  barrier,  letting  out,  in  an  instantaneous  ^ood,  the 
mass  of  waters  behind. 

The  i)resent  appearance  of  tho  inland  basin  is  that  of  an  elevated  table-land,  corru- 
gated with  mountain  ranges,  and  divided  into  meridional  valleys,  each  with  its  own 
isolated  water-system.  The  disappearance  of  the  vast  bodies  of  water  that  once  cov- 
ered its  surface  has  greatly  altered  the  climate,  diminishing  tho  rain-fall,  and  trans- 
forming the  greater  part  of  the  region  into  a  desert.  What  rain  it  now  receives  must 
come  from  the  Pacific,  and  the  Kupplics  from  this  quarter  arc  intercepted,  first  bv  the 
Coast  Eangcs  and  then  by  the  Sierra,  so  that  the  **  leavings,*'  distributed  over  the* vast 
table-land,  are  quite  insignificant ;  over  the  whole  surface  ranges,  in  i^eri)etual  winds, 
a  dry  and  thirsty  air  lickiug  up  with  amazing  rapidity  all  exposed  moisture.  The 
streams  that  rise  in  the  mountain  ranges,  and  flow  downward  into  the  valleys,  soon 
disappear— partly  absorbed  in  tho  sandy  soil  and  partly  (indeed^chiefly)  taken  up  by 
tho  atmosphere.  Even  large  rivers,  like  the  Humboldt,  spread  out  into  shallow  lakes, 
erroneously  called  *^  sinks,"  and,  exposing  thus  a  large  area  to  evaporation,  dry  up. 
Eeese  Eiver  flows  northward  for  a  hundred  aud  fifty  to  two  hundred  miles,  Uirough  a 
nanow  valley,  where  it  is  frequently  reidonished  by  smaller  tributaries ;  and,  :Ster 
this  loi]g  journey,  having  almost  reached  the  Humboldt,  it  pauses  and  is  lost,  dying, 
like  a  weary  i)ilgrim,  in  sight  of  tho  shrine. ,  In  the  immediate  neighborhood  tho  Car- 
son Eiver  also  has  its  sink. 

The  amount  of  water  in  these  isolated  streams  and  basins  depends  upon  the  fluctuat- 
ing balance  between  rain-fall  (or  snow-thaw)  and  evaporation.  This  is  curiously  shown 
'in  the  little  system  of  the  Truckee.  This  stream— a  turbulent  river— is  the  outlet  of 
Lake  Bigler,  a  beautiful  mountain  lake,  situated  among  the  summits  of  tho  Sierra,  and 
fed  by  their  nieltiug  snows.  The  Truckee  flows  north  for  a  dozen  miles  along  tho 
range,  then  pitches  downward  and  eastwaal,  through  tho  pass  travei-sed  now  by  the 
Central  raeific  Eailroad,  into  tho  Nevada  basin,    llere  it  turns  again  at  right  angles 
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fco  the  north,  and,  flowing  a  scoro  of  miles,  empties  into  Pyramid  Lake,  Tvliich  consti- 
tntes  its  sink.  Bigler  is  fresh,  Pyramid  is  salt ;  Bi^ler  has  no  inlet,  Pyramid  no  ontlet ; 
and  from  Bigler  to  Pyramid  flows  ever  the  swift  Truckee.  The  snows  of  the  Sierra 
thns  find  their  way  into  the  lower  basin,  to  bo  thence  taken  up  to  fall  again  as  snows — 
I  had  almost  said — ^npon  their  native  peaks ;  bnt  the  *^  circait  of  Nature ''  is  not  in 
this  case  so  prettily  completed ;  since  the  evaporations  of  Pyramid  Lake  are  doubtless 
carried  by  ])revai1ing  winds  to  the  east,  to  be  precipitated,  perhaps,  on  the  rim  of  the 
basin  of  Salt  Lake.  It  is  evident  that  the  change  of  level  in  one  of  these  isolated 
lakes  afibrds  ns  a  measurement  with  regard  to  the  relative  rain-fall  and  evaporation, 
providefl  the  absence  of  drainage  be  ascertained.  The  Salt  Lake  is  hundreds  of  feet 
lower  than  it  onco  was ;  the  former  lacustrine  beach  can  bo  distinctly  traced,  like  a 
higb-wat«r  mark,  along  the  mountain-sides.  But  this  great  change  of  level  is  doubt- 
less dne  to  sudden  drainage  rather  than  slow  subsidence  of  the  water.  Since  the 
Hormons  settled  the  country,  the  lake  is  said  to  be  rising,  and  to  have  sul^merged 
already  much  land  that  was  formerly  dry  the  year  round.  This  may,  however,  be  but 
a  temporary  fluctuation. 

The  Salt  Lake  basin  is  separated  by  so  narrow  a  divide  from  the  system  of  the  Snake 
River  as  to  render  it  quite  i)robablo  that  this  stream  onco  drained  it — that  is  to  say,  that 
the  basin  formerly  spilled  over  its  rim  into  the  Snake  river.  This  part  of  the  country, 
or  rather  a  region  a  little  north  and  east,  includes  a  curious  nodal  point,  iis  it  were, 
from  which  the  headwaters  of  the  Snake  and  the  Colorado  and  the  Missouri  take  their 
rise,  and  flow  in  diflerent  directions  to  the  sea.  It  was  near  hero,  in  the  Wind  River 
Mountains,  that  Fremont  planted  the  Stars  and  Stripes  upon  what  was  supposed  to  be 
tbe  highest  ]foint  of  the  continent.  Lewis  and  Clarke,  who,  in  the  time  of  President 
Jefferson,  ascended  the  fork  of  the  Missouri  which  still  bears  his  name,  bestowed  by 
them,  found  two  springs,  but  a  short  distance  apart,  which  contributed  their  waters, 
the  one  to  the  Pacilic  and  the  other  to  the  Atlantic.  The  former  may  be  considered  as 
the  source  of  the  Lewis  River,  now  more  commonly  called  the  Snake.  From  this  point 
it  pursues  a  devious  course  to  the  southwest,  then  north,  for  perhaps  nine  hundred 
miles,  until,  having  been  strengthened  on  the  way  by  its  tributaries,  the  Owyhee, 
Boise,  Sweetwater,  etc.,  it  joins  with  the  northern  fork  of  the  Columbia,  to  make  one 
of  the  stateliest  rivers  of  the  world. 

Tho  cafions  of  the  Snake  are  little  known.  Lewis  and  Clarke  did  not  follow  down 
this  stream,  being  deterrc^d  by  the  forbidding  nature  of  tho  country,  which  was  desti 
tote  of  food.  The  geography  of  tho  region  being  then  wholly  unknown,  they  were 
endeavoring  to  strike  the  headwaters  of  the  Columbia,  in  order  to  follow  it  down  to 
the  infant  settlement  of  Astoria;  and  finding  no  salmon  in  the  upper  course  of  the 
Snake,  Lewis  acutely  inferred  that  either  there  were  great  ^alls  in  this  river,  or  it  did 
not  belong  to  the  Columbia  system.  The  form#»r  of  ibese  suppositious  was  true ;  and 
Lewis  may  bo  said  to  have  seen  with  the  eye  of  faith  the  great  falls  of  the  Snake. 
Recrossing  the  continental  divide  and  turning  northward,  these  bold  explorers  finally 
reached  their  destination  by  an  easier  route.  Frdmout  subsequently  descended  the 
stream  farther  than  they  had  done ;  but  ho  likewise  abandoned  its  course,  striking 
northward  for  a  more  favorable  line,  and  apparently  just  missing  by  a  few  miles  tho 
sight  of  the  great  falls. 

Like  the  caQons  of  the  Colorado  in  the  South,  tho  channels  of  tho  Snake  and  other 
rivers  of  this  region  are  carved  by  the  streams  themselves  deep  into  tho  face  of  tho 
country,  leaving  a  general  table-laud  above.  Tho  Colorado  seems,  however,  to  have 
had  easier  work,  by  reason  of  the  softer  nature  of  tho  predominant  rocks.  The  char- 
acteristic Ibrniation  of  tho  Snake  anil  the  Columbia  above  the  Cascades  is  basaltic — 
the  i)roduet  of  vast  lava  overflows.  The  subliuie  group  of  mountains  in  Oregon  aud 
Washington,  which  includes  Hood,  Adams,  St.  Helen's,  llegnier,  and  Baker,  with  others 
Bcai'cely  less  niagnilieent,  is  volcanic.  Some  of  these  peaks  have  been  in  active  erup- 
tion witliiu  recent  years ;  and  all  are  known  to  have  been  so  at  some  fonuer  pcuiod. 
But  we  have  not  to  look  for  volcanic  craters  as  the  centers  of  the  great  lava  floods 
which  covered  so  much  of  Northern  California,  Oregon,  Washington,  and  Idaho. 
These  craters  are  scattered  along  a  distance  of  Ave  hundred  miles  in  the  Cascade  and 
Sierra  ranges,  but  it  seems  probable  that  a  lino  connects  them,  upon  which  the  erup- 
tions of  melted  lava  took  place  abundantly,  repeatedly,  but  perhaps  more  silently  than 
is  apt  to  be  the  case  with  tho  explosive  phenomena  of  volcanoes.  A  plutouic  dike 
may  be  traced  along  tho  Sierra,  and  is  asserted  to  have  been  observed  in  a  considerable 
sectional  exjiosuro  in  one  of  the  deep  side-^aiions  of  the  western  slope.  If  we  are  yet 
ignorant  of  the  geological  history  of  these  phenomena,  it  is  merely  because  wo  have 
not  yet  had  time  to  collect  and  compare  observations.  There  are  few  regions  on' tho 
globe  where  the  handwriting  of  nature  is  larger,  plainer,  or  less  obscured  by  nature's 
own  subsequent  eftbrts  to  erase  it.  Geologists  who  have  painfully  endeavored  to  find 
in  railroad  cuttings,  wells,  or  rare  accidental  exposurcs,  tho  view  of  the  structure  of 
the  rocks  which  forests  and  alluvion  otherwhere  concealed,  will  appreciate  the  ease 
and  satisfactory  character  of  reconnaissances  in  a  wilderness,  where  the  mountains  are 
bare  above,  and  cloven  with  caQons  that  reveal  their  very  hearts. 
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One  of  tho  first  things  that  strike  the  observer  in  these  basaltic  layers  is  their  great 
aggregate  thickness  as  well  as  superficial  extent.    This  is  finely  shown  just  above  the 
Dalles  and  in  tho  cafion  of  the  Des  Clintes.     For  a  considerable  distance  along  the 
Dalles,  tho  banks  of  the  Columbia  present  a  low  volcanic  escarpment,  like  the  raU- 
sades  of  the  Hudson^  bnt  absolutely  barren.    At  some  points,  however,  the  whole 
thickness  of  tho  mass  through  which  tho  river  has  carved  its  way  stands  revealed.     It 
presents  to  ns  a  series  of  overflows,  each  spreading  out  horizontally,  and  succeeded 
after  an  iudefinito  interval  by  another.    Tho  ag;;regato  thickness,  as  shown  in  tho  Des 
Chutes,  cannot  fall  short  of  2,000  feet.    In  different  localities  it  is  easy  to  distinguish 
between  tho  layers  that  have  cooled  nnder  water  (i.  c,  those  which  were  erupted  before 
the  disappearance  of  tho  great  inland  lakes)  and  those  which  have  congealed  luder 
exposure  to  tho  atmosphere.    Possibly  a  still  more  important  clew  to  the  geological 
history  is  found  in  the  fact  that  these  basaltic  layers  inclose  intercalated  series  of  sedi- 
mentary strata.    At  Dalles  City  a  bed  of  lava  overlies  a  bed  of  conglomerate,  and  is 
in  turn  overlain  by  deposits  of  tufa-sandstones  and  clays,  containing  tho  most  delicate 
plant-fossils  that  can  bo  conceived.     There  arc  leaves,  twigs,  and  buds  in  the  greatest 
perfection.    Pcrhai)s  they  were  brought  down  by  the  river  in  former  times.    It  cer- 
tainly seems  less  likely  that  they  should  have  grown  where  now  they  are  found.    The 
mud'and  ashes  constituting  theso  intercalated  beds  may  also  have  been  erupted,  since 
we  know  that  nearly  or  quite  all  of  tho  volcanic  erux)tion»  include  the  espnlsion  of 
vast  quantities  of  ashes  and  hot  w^ater. 

At  tho  Cascades  of  the  Columbia,  tho  Des  Chutes,  and  other  rivers,  not  too  much 
obstructed,  salmon  are  speared  or  hooked  in  great  abundance  by  the  Indians.  These 
fish  find  their  way  for  more  than  a  thousand  miles  from  the  sea,  continilally  pressing 
np  stream,  and  growing  weaker,  thinner,  and  more  battered  and  lacerated  by  the  rough 
and  rocky  trip.  Those  caught  at  the  mouth  of  the  Columbia  are  in  far  the  best  con- 
dition ;  and  it  is  from  this  place  that  the  great  quantities  are  taken  for  paclsing  and 
shipment  to  market.  The  Indians,  less  fastidious,  catch  their  fish  wherever  it  is  most 
convenien^t,  dry.  it  in  the  sun,  and  preserve  it  for  winter  food. 

Passing  southeast  from  tho  Dalles,  and  crossing  the  valley  of  the  Des  Chutes,  we 
come  into  the  valley  of  the  John  Day's  River.  Tho  walls  of  this  ca&on  are  of  volcanic, 
sediiuentary  character,  at  least  in  many  places,  consisting  of  tufas  and  sandstones  from 
volcanic  materials.  Tho  effects  upon  theso  soft  materials  of  atmospheric  and  aqaeons 
agencies  havo  been  picturesque  and  curious  in  tho  extreme.  At  one  point  a  complete 
ancient  castle  is  perched,  like  the  stronghold  of  a  Raubritter  of  tho  Rhine,  upon  a  com- 
manding crag,  from  which  its  dwellers  might  look  far  up  and  down  tho  valley.  Alit- 
tle  fuither  on,  a  whole  citj-,  with  towers  and  roofs  of  fantastic,  quaint  variety,  attracts 
tho  wondering  gaze.  It  is  difficult,  sometimes,  to  realize  that  theso  appearances  are 
but  tho  freaks  of  water,  gnawing  away  into  such  fanciful  forms  tho  yielding  layers  of 
rock. 

A  brief  trip  into  tho  forests  of  Washington  Territory,  up  the  valley  of  the  White 
Salmon,  and  nearly  to  the  foot  of  Mount  Adams,  gave  mo  an  opportunity  to  etudy  one 
of  tho  most  remarkable  features  of  these  basaltic  formations,  namely,  their  subterranean 
passjiges  or  caves.  I  have  elsewhere*  given  some  account  of  theso ;  but  I  miist  beg 
your  indulgence  for  a  condensed  description  here. 

The  whole  country  in  the  neighborhood  of  Dallas  is  covered  with  basaltic  overflows, 
intercalated  hero  and'therc  with  beds  of  tufa,  cemented  ashes,  and  even  alteretl  clays, 
in  sonio  of  which  interesting  tertiary  fossils,  both  of  plants  and  animals,  have  been 
discovered.  Rev.  T.  Condon,  of  Dallas  City,  a  naturalist,  whoso  enthusiasm,  patient 
industry,  and  wide  acquaintance  with  this  i)art  of  Oregon  entitle  him  to  a  fame  which 
his  modesty  has  hitherto  avoided,  has  brought  together  a  largo  and  interesting  collec- 
tion of  these  fossil  remains,  which  he  exhibits  and  explains  with  great  courtesy  to  his 
friends,  among  whom,  with  catholic  liberality,  ho  appears  to  reckon  all  thoso  who 
make  demands  upon  his  time  and  manifest  interest  in  his  pursuits. 

It  is  in  these  basaltic  overflows,  not  more  than  twenty  miles  from  the  base  of  Moont 
Adams,  and  in  tho  he^rt,  so  to  speak,  of  tho  Cascade  Mountains,  west  of  tho  valley  of 
tho  Wiiito  Salmon  River,  that  a  series  of  caves  occur,  some  of  which  prest^nt'the 
phenomena  of  perpetual  ice.  Nature  continues  the  manufacture,  and  stores  the  pro- 
duct, year  after  year,  though  it  is  but  occasionally  that  man,  exhausting  his  own 
resources,  falls  back  upon  her  forethought  and  bounty. 

Tho  **  eaves"  are  all  old  lava  channels  through  which  the  melted  matter  flowed,  after 
tho  crust  had  cooled  and  hardened  overhead.  Tho  samo  thing  may  be  seen  on  any  vol- 
cano ;  but  in  most  cases,  I  jiresume,  the  molten  current  gradually  cloi^  and  fills  tne 
duct,  and  cooling  leaves  tho  solid  mass.  If  by  any  cause,  however,  the  lava  should  be 
choked  at  tho  source  of  the  stream,  I  fancy  that  the  portion  already  in  the  dnct,  pro- 
tected to  a  great  degree  from  cooling  bv  the  solid  wall  above  and  on  either  side  would 
continno  to  flow  for  a  considerable  distance,  and  leave  an  empty  space  behind  it. 
These  ducts  may  bo  traced  for  several  miles.    Tho  ground  reverberates  hollowly  under 
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le  horses'  feet ;  and  at  freqnent  intervals,  'where  the  crust  has  broken  through  by  its 
WD  weisbt,  the  descent  may  be  made  over  great  blocks  of  basalt  into  the  subter- 
mean  ^ooms.  We  explored  one  passage  for  a  distance  of  750  feet,  and  found  the 
ssure  still  continuing  at  either  end,  though  too  uartow  to  admit  of  farther,  pcnetra- 
ration.  But  two  or  three  o^  these  caverns  have  been  found  to  contain  ice ;  and  of 
bese  only  one  seems  to  afford  it  in  abundance  and  in  accessible  position.  This  one  we 
boronghly  examined,  and  found  the  subject,  upon  closer  attention,  divested  of  much 
fits  mystery. 

To  make  an  idlo-cave  it  is  necessary  to  have  a  cave.  'This,  as  we  have  seen,  is  pro- 
ided  by  the  geological  formation  of  the  locality.  The  next  requirement  is  a  commu- 
ication  between  the  cave  and  the  outer  air,  giving  opportunity  for  the  refrigerating 
ranghts  of  winter.  Finally,  a  slow  percolation  of  water  into  the  cave,  which  may 
reeze  solid,  in  successive  layers,  throughout  the  winter.  In  summer  the  ice  thus 
ccnmmulatcd  thaws  slowly  under  the  influence  of  warmer  air  entering  the  cavern  ; 
ut  the  thawing  at  one  end  produces  a  low  temperature  at  the  other,  which  preserves 
tie  great  body  of  ice.  Besides,  it  is  a  well-known  fact  that  ice  formed  at  very  low 
smperatures  will  last  mnch  longer  than  that  which  has  been  barely  frozen  at  32^. 
[ence  the  amount  of  heat  that  wouhl  liquify  river-ice  only  brings  the  cave-ico  up  to 
be  neighborhood  of  the  freezing-point.  We'satisiied  ourselves,  however,  that  the  ice 
1  the  cave  does  thaw  in  summei,  and  the  water  finds  its  way  out  by  subterranean 
hannels. 

I  am  strongly  inclined  to  see  in  these  peculiar  lava-ducts  an  explanation  of  the 
benomeiion,  not  nufrequeut  in  this  region,  of  "  lost  rivers."  We  camped  on  the  ex- 
arsion  to  the  ice-caves  by  the  side  of  a  brisk,  musical  stream,  which  afforded  us  an 
bundance  of  water  for  our  horses  and  ourselves.  Mounting  the  next  morning  and 
iding  away,  we  were  surprised  to  find  the  bed  of  the  stream  less  than  a  dozen  rods 
•elow  our  camp  perfectly  dry.  A  closer  examination  showed  that  the  water  disap- 
•eared  into  one  of  the  subterranean  passages  in  the  basalt.  Somewhat  similar  must 
« the  course  of  the  great  "lost  river"  which  bursts  out  of  the  vertical  side  of  the 
a&on  of  the  Snake — a  torrent  from  the  solid  rock ;  a  foundling  rather  than  a  lostling, 
iuce  it  is  the  origin,  not  the  fate  of  this  river  which  is  unknown.  Above  its  strange 
leadlong  emergence  from  imprisonment,  the  black,  barren  desert  stretches  for  scores 
if  miles,  treeless  and  waterless.  Somewhere  to  the  northward  a  liver  has  been  lost,  and 
lere  it  is.  Identified  it  will  be,  so  soon  as  its  disappearance  shall  sufficiently  interest 
my  of  its  friends  to  make  them  answer  the  advertisement  of  its  discovery. 

The  main  canon  of  the  Snake  River  is  cut  through  basalt  for  several  hundred  miles, 
md  in  following  its  course,  by  riding  along  the  precipitous  edge  of  the  chasm,  at  the 
K>ttom  of  which  flows  the  river,  one  has  excellent  opportunity  to  study  both  the  suc- 
««sive  deposition  of  the  layers  of  basalt,  with  the  signs  of  intermittenco  and  intei-vals 
tf  rest,  and  the  peculiar  columnar  structure,  perpendicular  to  the  planes  of  deposition, 
►f  each  separate  layer.  Not  even  the  noted  example  furnished  by  Fingal's  Cave  could 
urpass  the  ilhiatrations  afforded  in  many  places  by  the  columnar  basalts  of  this  region, 
[he  columns  are  usually  six-sided  prisms,  though  sometimes  they  have  five  or  four  sides. 
Phis  \  ariation,  however,  is  enough  to  show  that  the  cause  of  their  formation  is  not 
koadoguus  to  crystalline  force.  The  form  of  the  regular  pentagon  does  not  occur  in  any 
rystjilline  form ;  nor  does  nature  over  confound  in  the  same  substance  the  hexagonal 
^nd  the  tetragonal  forms.  Probably  the  shape  of  these  prisms  can  be  explained  by  a 
688  difiicult  hypothesis.  The  cell  of  the  bee,  you  will  remember,  is  hexagonal  in  sec- 
ion,  and  was  formerly  cited  as  a  wonderful  example  of  geometrical  instinct,  since  it 
Kiasesses  exactly  the  form  which  can  be  mathematically  proved  to  occupy  the  space  of 
ho  hive  most  economically,  leaving  no  wasted  interstices,  and  consuming  a  minimum 
[uantity  of  building  material.  It  is  now  seen  that  the  cell  of  the  bee  is  spherical  in 
bai>e,  and  assumes  this  economical  shape  under  pressure.  It  is  probable  that  an  analo- 
;ous  result  is  due  in  the  cooling  of  basalt  to*  the  pressure  of  the  whole  mass.  The  ten- 
dency, apart  from  this  pressure,  would  be  to  cool  in  globes ;  but  the  vertical  pressure 
onverts  these  into  cylinders,  facilitating  at  the  same  time  vertical  cleavages  through 
he  mass ;  and  finally  the  lateral  pressure  through  the  half-solidified  mass  modifies  these 
yllnders  into  prisms.  It  is  natural  that  most  of  these  should  be  hexagonal,  because 
.  circle  can  be  tangent  to  six  other  circles  of  equal  size,  and  these  tangent  each  to  each ; 
,nd  the  transformation  of  these  into  hexagons  would  exactly  fill  the  surface.  But  local 
listurbances,  differences  in  the  size  of  the  circles  forming  the  bases  of  the  basalt-cylin- 
leTBy  and  other  accidental  causes,  would  naturally  lead  to  the  formation  of  imperfect 
^riams.  or  such  as  had  not  their  full  complement  of  six  sides.  And  this  is  the  exact 
tate  of  things  as  revealed  by  observation.  The  hexagonal  type  seems  to  be  predomi- 
lant,  but  not  universal. 

The  size  of  the  prisms  or  columns  is  not  great — seldom  exceeding  one  or  two  feet  as  the 
ridth  of  a  side.  Although  tbe  horizontal  divisions  between  successive  layers  of  basalt 
ndicate  long  periods,  possibly,  of  intervening  time,  and  we  can  therefore  not  expect 
he  columns  to  be  continuous  through  the  different  layers,  yet  this  is  sufficiently  the 
(i.  e.,  the  cleavage  planes  between  the  prisms  in  one  layer  coincide  sufficiently  well 
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with  those  in  the  layer  below)  to  permit  extensive  vertical  cleavages  of  lax^  mastK^ 
of  basalt,  from  the  surface  down  through  a  dozen  layers,  to  the  very  bottom  of  the 
cafion.  I  have  stood  above,  with  oue  foot  upon  the  solid  bajsalt,  and  the  other  npon  the 
upper  edge  of  a  narrow  slice  thus  parted  from  the  main  body,  while  between  my  feet  a 
deep,  long  crevice,  only  a  few  inches  in  width,  extended  down  to  tho  base  of  the  cliffs, 
giving  mo  a  glimpse  of  tho  river  hundreds  of  feet  below.  Tho  manner  in  which  the 
cafion  of  the  Snnko  appears  to  have  been  enlarged  is  by  the  gradual  wearing  away  of 
the  base  of  its  Avails  by  the  flowing  river  and  the  grinding  boulders,  and  then  the  top- 
pling or  sliding  oflf  of  these  massive  slices  from  the  whole  face.  The  walls  n^main 
almost  everywhere  vertical,  and  the  swift  stream  below  carries  away  the  t^-ilus  of  d(^bris. 

This  structure  of  the  bassilt  greatly  facilitates  the  formation  of  caDous  in  it  by  ero- 
sion. No  doubt  a  stream  first  finding  its  way  through  some  of  the  fine  crevices  livft  in 
cooling  enlarges  these  at  the  bottom,  and  thus  produces,  little  by  little,  a  wide,  smooth 
chasm.  Indeed,  it  is  not  impossible  that  the  lost  river  to  which  I  have  alluded  may 
some  day,  indnstriously  uuderminiilg  its  roof,  appear  as  a  visible  torrent  at  the  bottom 
of  a  deep  cafion. 

Many  of  these  features  can  be  studied  with  great  ease,  and  under  the  inspiration  o{ 
glorious  natural  beauty  at  the  great  Slioshone  Falls  of  the  Snake.  (The  lectnrer  here 
sketched  rapidly  upon  the  black-board  tlic  outline  of  these  falls  and  of  the  basaltic 
cliflFs  al)ovo  and  below  them.)  There  are  no  large  pictures  of  these  falls  at  present 
available;  otherwise  I  should  not  be  so  audacious  as  to  attempt  to  convey  an  id»*a  of 
their  form — still  less  of  their  lK?auty — in  so  rude  a  manner.  They  are  situated  nboat 
twelve  miles  above  the  crossing  of  the  Snake  CaDon  by  the  stage'-road  from  Boise  to 
Salt  Lake  They  are  accessible  without  much  hardship  from  the  Pacific  Railroad,  by 
twenty -four  hours'  stage-travel  to  the  station  of  Rock  Creek,  and  a  ride  or  walk  across 
the  sage-desert  of  half  a  dozen  miles.  The  surface  of  the  country  appears  to  be  an 
unbroken,  scarcely  nndnlating  plain,  dotted  with  tho  gray  tufts  of  the  sage,  and  bhiek, 
here  and  there,  with  patches  of  bare  volcanic  rock.  As  one  approaches  tlio  cafion  of 
tho  river,  its  presence  is  betrayed  by  the  sound  of  its  flowing,  until  at  Ijist  one  comes 
suddenly  upon  its  lK)ld  brink,  and  sees  the  stream  000  feet  below. 

The  opposite  side  of  the  cafion  presents  an  excellent  vertical  section,  showing  both 
tho  bedded  and  the  columnar  structure  of  the  basalt,  and  thin  layers  of  sedimentary 
deposits  between  the  successive  overflows.  The  whole  thickness  of  the  basaltic  forma- 
tion is  about  400  feet ;  and  below  it  is  revealed  porphyry,  to  the  further  def #th  of  'iOO 
feet.  Through  both  of  these  the  oafion  has  been  carved  ;  but  it  is  apparently  a  much 
slower  and  more  difficult  work  for  the  stream  to  we^r  away  by  honest  fiicHon  the 
masses  of  porphyry  than  it  was  to  subtly  undennine  and  overthrow  tho  stately  jjilbrs 
of  basalt. 

The  roar  of  the  falls  is  heard  in  the  distance,  and  a  rising  cloud  of  mist  indicates  i heir 
locality.    Riding  along  the  edgo  of  the  clift'  for  two  or  three  miles,  we  come  upon  oue 
of  the  most  romantic  scenes  of  the  world.    Wo  snrijriso  tho  iiv«T  iit  its  work.     Its  ba- 
saltic channel  wns  long  since  complete,  and,  not  satisfied  with  that,  it  is  patiently  saw- 
ing, foot  by  foot,  into  the  porphyry.    Below  the  falls  this  rock  has  been  exeavatetl  some 
200  feet  in  depth ;  and  this  is  almost  exactly  the  height  of  the  falls  the:nsolves.    Thtre 
are  almost  no  rapids  immediately  above,  and  none  at  all  immediately  below  ;  the  stream 
makes  practically  but  one  leap,  in  a  sheet,  broken  at  low  water  by  proji-'cting  rwks,  bat 
majestic  in  times  of  floo<l  as  tho  segment  of  a  huge,  revolving  wheel.  *  Figures  arc  iM- 
haps  as  impressive  as  words  in  such  a  description,  since  they  leave  the  imagination 
fi'eer  play  in  filling  up  the  outlines  of  tho  scene.    A  canon  i>erhaps  1,0<X)  fe<^t  in  width, 
400  feet  deep  above  the  falls,  600  feet  below,'*  and  ii  great  river  plunging  from  one  bed 
to  the  other — this  is  the  frame  of  the  picture.    As  if  unwilling  to  leave  so  grand  a  he- 
ginning  without  some  delicate  touches  of  milder  beauty,  nature  has  rehixed  the  stern- 
ness of  her  desolation,  and  clothed  the  gray  ruins  of  the  precipices  with  green  trees 
and  grass,  nourished  by  tho  mists  of  tho  cataract.    The  sun,  busy  through  all  the  sur- 
rounding jduins  in  fierce  destniction,  here  condescends  to  the  graceful  labor  of  scatter- 
ing dia:nonds  in  tho  foam  and  painting  rainbows  on  the  mist.    A  little  way  above  the 
falls  the  river  divides,  inclosing  between  its  two  arms  a  remnant  of  tlic  overlying 
basalt,  massive  and  castellated,  like  a  great  fortress,  defying  destruction ;  and  almost 
on  tho  edge  of  the  falls,  protected  no  doubt  by  this  fortress  farther  up  the  stream, 


by  the  proud  and  solitary  pair  whose  reign  there  is  none  to  dispute. 

Despite  the  forbidding  ajipearance  of  the  precipitous  clifls,  it  is  possible  to  descend 
into  the  caflon  below  the  falls.  Numerous  clefts  and  fissures  extend  through  tho  basalt 
to  the  porphyry,  and  by  scrambling,  sliding,  and  dropping,  aided  by  the  stout  branches 
of  d'rooping  trees,  it  is  possible  to  reach  the  bottom.  Many  of  these  fissures  are  spanne<l 
above  by  natural  bridges.    Some  of  them  are  closed  at  the  top,  with  openings  ht*re  and 


*  Tho  height  of  the  cUffii  below  the  falls  is  G90  feo  * ;  the  height  of  the  falls  Is  sold  to  bo  216  fceu 
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ere,  throngh  which  we  may  look  down  into  deep  narrow  cares,  with  glimpses,  far 
;low,  of  snnsbine  and  the  flowing  river. 

The  view  of  the  falls  from  beneath,  though  of  course  impressive  and  heautifnl,  is  not 
le  best  that  can  be  obtained.  Tbe  characteristic  feature  of  the  scene,  the  great  depth 
*  the  caQon  above  the  upper  level  of  the  stream,  is  dwarlwl  in  perspective,  aud  the 
ianty  of  the  stream  Just  before  its  final  plnngo  is  hid  from  view  by  the  tumbling 
aters  themselves.  The  most  magnificent  aspect,  combining  in  one  picture  nearly  all 
le  elements  of  po^i^er  and  grace,  of  bold  outline  aud  tender  shadow,  of  towering  height 
>ove  and  dizzy  depth  below,  is  obtained  from  a  jutting  point  of  the  crags  below  the 
11  and  nearly  on  a  level  with  its  edge.  It  was  from  such  a  position  that  Mr.  Clarence 
lug's  party  of  explorers,  suspending  their  photographer  and  his  instrument  in  mid-air, 
.  it  were,  in  front  of  the  great  cataract,  obtained  an  excellent  i)icture  of  this  unique 
ene. 

I  have  said  enough,  I  trust,  to  convince  you  that  the  far  Northwest  has  much  to  show 
\  and  to  tell  us  that  will  be  valuable  to  science  and  to  art.  I  hope  it  will  not  be  long 
iforo  its  natural  features  will  be  thoroughly  explored  aud  described.  Pacific  Railroad 
iities  have  crossed  and  recrossed  it,  intent  rather  on  the  best  way  to  get  through  its 
isaes  and  across  its  wilderness  than  on  the  study  of  its  character  aud  history ;  the 
iner  and  the  emigrant  have  traversed  it  with  indifference,  save  where  it  promised 
nitful  farms  or  golden  treasure ;  the  Indian  and  the  trapi>er  have  roamed  over  it,  with 
den  bnt  iterant  observation.  But  the  time  for  all  such  imperfect  explorations  of  our 
rest  interior  has  passed.  The  recent  governmental  survey  of  the  belt  through  which 
le  Pacific  Railroad*  runs  is  a  specimen  of  a  more  thorough,  elaborate,  and  permanently 
iluable  contribution  to  our  knowledge  of  the  continent.  I  hope  it  may  be  followed 
f  others,  as  well-equipped  and  as  well-conducted  as.  this  has  been  by  its  young  but 
uncus  leader,  Clarence  Kin^,  with  whose  name  those  of  Hague  and  Gardner  are 
'orthily  associated.  Surely  the  government  of  this  great  country  caunot  do  a  wiser 
r  a  nobler  thing  than  to  give  to  the  world  a  faithful  picture  of  the  mighty  realm  be- 
eath  its  sway. 

Since  the  foregoing  description  was  written  and  made  public^  the  re- 
liscovery  of  gold  in  the  bars  of  the  Upper  Snake  has  led  a  considerable 
emporary  population  to  the  neighborhood  of  the  great  falls. 

THE  SNAKE  RIVER  BARS. 

The  bars  on  the  Snake  River  have  long  been  the  resort  of  placer- 
Diners  at  times  when  the  lack  of  water  caused  the  suspension  of  oper- 
ations in  the  camps  of  Bois<y Basin  and  other  localities,  usually  toward 
he  close  of  the  season,  when  the  smaller  streams  are  dry.  Indeed,  it 
s  not  practicable  to  carry  on  bar-mining  in  the  Snake  while  the  stream 
8 high;  and  even  under  the  circumstances  above  mentioned,  it  is  usually 
jxpected  that  the  bars  will  merely  enable  a  few  hundred  men  to  earn 
'wages" — $5  to  $8  per  day — and  so  find  steady  employment  at  a  time 
¥hen  they  would  otherwise  be  forced  to  remain  idle.  The  seasons  of 
L869  and  1870,  however,  were  both  characterized  by  drought;  and  the 
inasnal  low  stage  of  water  early  in  the  summer,  while  it  impaired  the 
iroductiveness  of  many  interior  camps,  gave  rise  to  increased  activity 
dong  the  great  river.  During  the  former  year  I  Ibllowed  the  Snake 
»uon  for  some  distance,  visiting  en  route  the  celebrated  Shoshone  Falls; 
md  it  must  be  confessed  that  I  found  its  precipitous  basaltic  walls,  with 
iheir  coarse  dSbris,  not  promising  for  river-mining.  Near  these  very 
!alls,  however,  some  discoveries  of  gold  in  the  river-channel,  made  in 
:lie  sammer  of  1870,  created  considerable  excitement,  and  called  to- 
gether suddenly  a  temporary  popuiation,  where  at  the  time  of  my  visit 
Hiere  wa«  no  sign  of  human  habitation.  From  the  information  I  have 
t)een  able  to  gather,  I  am  led  to  believe  that  the  gold  deposits  of  this 
part  of  the  river  are  limited  in  extent  and  quite  moderate  in  their 
jrield  of  precious  metal,  while  the  operations  of  mining  are  difficult  in 
the  most  favorable  sea43ons,  and  will  be  quite  impraoticable  when  high 
irater  prevails.  The  following  account  of  these  mines,  extracted  and 
condensed  from  a  letter  addr^sed  July  15,  1870,  to  the  San  Francisco 
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Bulletin,  presents  a  clear  picture,  and  agrees  well  with  my  impressions 
derived  from  personal  observation  and  from  conversation  with  others  : 

The  discovery  of  ^old  on  this  river  is  by  no  means  a  recent  thing,  having  occaned; 
alon^  its  lower  portions,  soon  after  the  opening  up  of  the  mines  in  the  Boise  Basing 
and  farther  down,  about  Lewiston,  somewhat  earlier.    The  extreme  fineness  of  the 
particles,  however,  it  being  what  is  denominated  *' flour  dust,"  prevented  these  dig- 
gings being  worked  at  that  day,  the  means  for  saving  this  excessively  fine  dust  havine 
been  less  perfect  then  than  at  present ;  a  further  reason  for  their  neglect  being  that  mncb 
better  wages  could  then  be  made  almost  anywhere  in  the  mines  of  Eastern  Oregon  and 
Idaho  than  here.    It  bos  been  the  case,  however,  that  small  parties  have  for  several  yean 
past  worked  occasionally  on  the  bars  in  this  vicinity,  as  well  as  a  few  points  stiU  higher 
ux).    In  the  summer  of  18G4,  a  well-appointed  company  left  Boise  to  prospect  the  Upper 
Snake  and  its  tributaries ;  but,  meeting  with  resist-ance  from  the  Indians,  they  were 
obliged  to  abandon  this  purpose,  having  only  ascertained  that  there  was  at  least  a 
show  of  gold  along  the  streams  in  that  region.    Ever  since  these  attempts  have  been 
annually  renewed,  only  to  end  for  the  first  two  or  three  years  in  similar  results,  no 
considerable  amount  of  work  having  been  aocomplished  until  last  year  in  that  quarter. 
Through  these  persistent  efforts,  prosecuted  both  from  the  east  and  the  west,  the  main 
stream  has  been  traced  and  examined  quite  to  its  source,  in  the  Wind  River  Mono- 
tains,  while  the  most  of  its  upper  tributaries  have  also  been  pretty  effoctuaUy  explored. 
On  nearly  all  the  bars,  both  on  the  two  principal  forks,  as  well  as  the  confluents,  gold 
has  been  found — always  excessively  fine  and  generally  only  in  limited  quantities— no- 
where in  very  great  quantities. 

Owing  to  dearth  of  water,  and  consequent  difficulty  in  working  the  mines  throngb- 
out  Idaho  last  year,  a  larger  number  of  men  than  over  before  were  tempted  to  try  their 
luck  on  this  river,  the  most  of  whom  located  in  this  neighborhood,  where  severad  good 
bars  had  previously  been  found.  Arriving  at  a  time  w^hen  the  water  had  reached  a 
tolerably  low  stage,  and  having  the  culling  of  the  ground,  the  most  of  them  made  fair, 
and  a  few  very  large  wages.  Scarcely  any  of  these  men  made  less  than  $5,  while  qnite  a 
good  many  took  out  from  $10  to  $15  daily.  Occasionally  as  much  as  $50  or  $C0  Trero  . 
worked  out  by  two  men  with  a  single  rocker,  and  it  seems  likely  that  the  individnal 
earnings  of  the  forty  or  fifty  men  strung;  along  this  section  of  the  river  were  not  less 
than  $7  or  $3  per  day.  The  Bascon  claim,  situate  on  the  north  side  of  the  river,  quar- 
ter of  a  mile  below  this  place,  yielded  at  the  rate  of  $20  per  day  to  the  hand  throngh- 
out  the  season ;  and  two  men  are  said  to  have  taken  out  $175  in  one  day.  This,  how- 
ever, occurred  but  once,  and  the  claim  iu  question  is  admitted  to  have  been  much  the 
best  of  any  in  this  vicinity  or  anj' where  else  along  the  river.  The  average  earnings  of 
those  at  work  any  considerable  distance  either  above  or  below  here  arc  generally  esti- 
mated to  have  been  about  $5  per  day  ;  the  entire  number  of  men  engaged  in  'work- 
ing last  fall  on  bars  above  the  old  diggings  having  been  about  one  hundred. 

The  water  in  this  river  reaches  its  lowest  point  late  in  the  autumn,  at  which  sta;^ 
it  remains  until  about  the  middle  of  April,  when  it  commences  to  rise,  and,  goincup 
slowly  at  first,  and  more  rapidly  after  two  or  three  weeks,  reaches  its  greatest  heijjht 
toward  the  latter  part  of  June,  when  it  again  be«^in8  to  subside,  going  down  at  the 
rate  of  two  or  three  inches  daily  thereafter.    While  it  is  true,  as  a  general  thing,  that 
the  lower  the  water  the  better  the  diggings,  it  is  stiU  the  case  that  a  few  of  the  larger 
and  more  elevated  bare  can  be  worked  to  best  advantage  when  the  river  is  high,  as  at 
present,  hence  a  small  number  of  men  are  now  engaged  working  on  these  exceptional 
spots,  their  earnings  running,  as  near  as  can  be  ascertained,  from  $3  to  $4  per  day.  On 
two  or  three  claims,  however,  they  have  been  doing  better  than  this,  the  owners  pay- 
ing their  bauds,  in  one  case,  ^,  and  the  others  $4  i)er  day,  with  board.    As  the  river 
recedes  more  men  are  getting  to  work,  though  it  will  bo  three  or  four  weeks  yet  before 
any  considerable  number  of  claims  can  be  worked  to  advantage.    Meantime  there  are 
a  goodly  number  of  men  here  out  of  employment;  and  being  also  out  of  means,  some 
of  them  are  depend<;nt  upon  their  neighbors  for  their  daily  food,  and  there  would  bo 
no  difficulty  in  finding  numbers  of  good  hands  willing  to  work  for  their  board,  were 
there  any  one  desirous  of  employing  them  on  those  terms.    Discouraged  by  this  state 
of  affairs  and  a  shameful  monopoly  of  the  best  grounds  by  the  early  comers,' held  under 
claims  of  unusual  dimensions  and  pretended  sales,  a  great  many  have  left  the  mines, 
the  arrivals  on  the  river  at  this  point  being  just  now  scarcely  in  excess  of  the  depart- 
ures from  it.     In  fact,  there  is  nothing  to  be  gained  in  being'here  at  present,  the  mid- 
dle of  August  being  about  as  soon  as  the  river  can  be  prospected  and  claims  located  to 
advantage.    From  what  has  been  said  it  will  be  seen  that  the  best  season  for  work 
here  extends  from  about  the  1st  of  September  to  the  latter  part  of  November,  during 
which  the  wat<jr  is  constantly  receding.    Eai'ly  in  December — though  sometimes  not 
before  Christmas — the  weather  becomes  too  cold  and  stormy  for  successful  operations, 
continuing  so  with  short  intervals  till  about  the  1st  of  March,  when  work  can  be  re- 
sumed and  kept  up  without  much  interference  from  cold  or  high  water  till  near  the 
middle  of  May. 
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The  seasons  here  are  aboat  the  same,  as  ui  the  State  of  Nevada—hot  axid  dry  snm- 
nersy  with  cold  winters  and  deep  snow  on  the  mountains,  though  but  little  falls  along 
the  river  or  in  the  adjacent  valleys.  The  autumn  and  later  spring  months  are  pleas- 
ant,  with  but  little  stormy  weather.  Miners  can  winter  on  the  river  without  much 
hardship ;  and  as  a  good  deal  of  work  can  be  done  to  advantage,  it  is  likely  that  many 
will  tSrry  here  till  spring,  prolonging  their  sojourn  till  the  next  rise  of  water  sends  them 
away..  Although  there  is  no  timber  on  or  near  this  part  of  the  river,  enougli  of  drift- 
▼ood  can  usuaOy  be  obtained  for  f uel^  and  at  many  points  also  for  the  construction  of 
cabins,  although  the  latter  can  readdy  be  made  of  rocks  and  other  convenient  ma- 
terials. 

The  river,  when  high,  is  a  large  stream,  carrying  a  volume  of  water  ocfual  to  tho  San 
Joaquin  or  the  Sacramento.  For  a  good  part  of  its  course  it  flows  through  rocky  and 
precipitous  caQous,  its  banks  for  fifty  or  sixty  miles  in  this  vicinity  consisting  of  nearly 
perpendicular  walls  of  volcanic  rock.  Its  current,  wherever  it  is  narrow  and  thus  walled 
u,  is  swift,  being  at  many  points  hastened  by  falls  and  rapids.  At  Shosbone  City  there 
is  a  cataract  100  feet  high,  and  four  miles  below  another,  the  Great  Stioshone  Falls, 
.910  feet  in  height,  with  several  violent  pitches  in  the  river  immediately  above  them. 
There  are  no  trees  along  this  stream,  except  a  very  few  cedars  along  the  Great  Falls, 
lower  down  tho  mountains  whence  it  issues  two  hundred  miles  above.  Tho  country 
along  it  is  also  treeless — everywhere  extremely  barren.  The  bars  in  the  caQons,  where 
only  as  yet  much  rich  dirt  has  been  found,  are  generally  small  and  narrow,  and  being 
eovered  for  the  most  part  with  rock,  will  afford  but  comparatively  little  auriferous 
earth,  while  they  will  be  difficult  to  work.  The  river  watfer  is  of  good  quality,  and 
though  cool  earlier  in  the  season,  is  now  growing  warm,  owing  to  the  great  distance 
it  has  to  traverse  the  hot  and  arid  plains  sSter  leaving  the  mountains. 

Everything  considered,  there  would  seem  to  be  as  many  people  now  on  this  river  as 
prospects  would  warrant.  At  all  events,  there  is,  for  tho  reasons  stated,  no  hurry  about 
getting  hete  just  yet.  The  miner  who  was  unable  to  come  in  time  to  avail  himself  of 
the  opportunities  afforded  bv  the  low  stage  of  water  in  the  spring  may  as  well  postpone 
his  coming  for  another  month  or  six  weeks  yet  at  least,  as  ho  will  then  arrive  at  a  period 
when  he  can  examine  the  mines  with  satisfaction,  and  soon  determine  whether  it  will 
do  to  remain  or  not.  But  little  can  be  done  and  not  much  known  of  the  diggin|vs  by 
actual  test  earlier  than  that.  Meantime  tho  weather  here  is  dry  and  hot,  provisions 
rather  dear,  and  life  in  every  respect  about  as  cheerless  and  uncomfortable  as  it  well 
can  be.  Without  lumber,  there  are  no  houses  to  protect  one  from  the  sun  which  glares 
fiercely  down  the  live-long  day.  It  is  difficult  to  ever  find  enough  brush  to  constitute 
a  shade,  the  best  refuge  from  the  heat  being  the  caves,  here  numerous,  or  the  shady 
side  of  a  rock. 

It  is  a  peculiarity  in  affiiirs  here  that — all  being  impressed  with  the  idea  that  their 
stay  will  be  short  and  business  evanescent — no  improvements  of  a  permanent  kind 
have  been,  or  seem  likely  to  be,  undertaken.  No  houses  or  other  buildings  are  put  up ; 
no  roads  or  ditches  constructed;  no  farming  or  mechanical  pursuits  engaged  in;  and, 
in  short,  no  work  of  any  kind,  except  mining,  to  be  done,  and  just  now  wo  have  seen 
but  little  of  that. 

Shoshone  City,  tho  largest  hamlet  on  the  river,  consists  of  four  canvas  shanties  and 
a  tent,  all  used  as  trading-posts.  At  present,  they  are,  with  two  exceptions,  located  •»  i 
tiie  high  bluff  overlooking  tho  river,  though  the  most  of  them  are  to  bo  transferred,  in 
a  few  days,  below,  nearer  to  the  mines,  a  rude  wagon-road  having  been  gouged  out  of 
tbe  cliff  to  facilitate  the  work  of  removal.  At  the  mouth  of  Dry  Creek,  fifteen  miles 
above  here,  there  are  four  stores  and  a  restaurant,  which,  with  some  half  dozen  miners* 
tents,  constitute  the  bulk  of  that  towu.  There  is  also  a  store  at  Clark's  Ferry,  twenty 
miles  below  here,  there  beiug  three  or  four  additional  trading-posts  scattered  along 
this  portion  of  the  river.  At  these  places  miners'  supplies  of  all  needed  kinds  can  be 
procureil,  and  generally  at  fair  prices ;  wherefore  it  is  hardly  worth  while  for  parties 
coming  here  to  encumber  themselves  with  provisions  or  other  luggage.  Fresh  beef 
sad  mutton  can  also  be  had  at  reasonable  rates,  while  the  riVer  affords  trout,  salmon, 
and  other  inferior  fish  in  considerable  numbers. 

The  last  statement  in  the  above  account  I  must  take  leave  to  doubt 
There  are  no  salmon  in  the  Snake  River  above  tho  Shoshone  Falls,  nor, 
unless  I  am  much  mistaken,  for  a  considerable  distance  below.  I  have 
<*aaght  trout  and  other  fish  immediately  below  the  great  fall.  The 
Absence  of  salmon  in  the  Upper  Snake  is  curiously  connected  with  the 
celebrated  expedition  of  Lewis  and  Clarke  at  the  beginning  of  the  pres- 
ent century.  It  will  be  remembered  that  these  daring  explorers  ascended 
the  Missouri  to  its  sources,  and  Captain  Lewis,  crossing  tho  divide,  dis- 
covered the  headwaters  of  the  Snake  Eiver,  which  was  called  the  Lewis 
Biver  in  honor  of  him  for  many  years,  (though  the  uam6  of  Shoshone 
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or  Snake,  bestowed  npon  it  by  the  IndiaDS,  in  allusion  to  its  serpentine 
course,  has  always  been  more  commonly  used  by  the  inhabitants,  and 
will  doubtless  survive.)    Following  this  stream  for  some  distance.  Cap- 
tain Lewis  satisfied  himself  that  it  contained  no  salmon,  and  ihi'.t  the 
tribes  .on  its  banks  were  unacquainted  with  that  fish.    From  this  he 
reasoned  that  the  river  was  not  part  of  the  Columbia,  the  headwaters 
of  which  he  was  seeking,  or  else  that  large  falls  intervened  between 
the  portion  he  examined  and  the  sea.    He  consequently  turned  back 
and  recrossed  the  divide ;  and  the  party  taking  a  more  northerly  pass, 
reached  the  Columbia  by  another  route.    Lewis  may  be  said  to  have 
surmised  the  existence  of  the  great  American  and  Shoshone  Falls, 
which  he  did  not  actually  see.    Subsequently  Fremont  crossed  the 
Wind  Eiver  Mountains,  and  passed  down  the  Snjike  to  a  point  whii^h  I 
judge  must  have  been  not  far  above  the  upper  fall ;  but  deterred  by  the 
gloomy  barrenness  of  the  country,  he  forsook  the  river  and  struck  north- 
ward to  the  Clearwater.    The  grand  basaltic  caiion  of  the  Snake  has 
thvis  remained  but  little  known  in  literature.    Some  description  of  it 
has  been  given  in  t\^e  foregoing  account  of  the  basaltic  scenery  of 
the  Northwest.    Doubtless  mining  operations  on  the  upper  pjirt  of  the 
river,  if  successfully  continued,  of  which  there  appears  to  be  some  doubt, 
will  result  in  making  the  region  better  known  both  to  tourists  and  to 
readers. 

ALTXJBAS  COUNTY. 

The  high  prices  of  labor  and  materials  have  continued  to  exert  upon 
the  mining  industry  of  this  county  an  unfavorable  influence.  Wages 
are  reported  to  be  still  as  high  as  $5,  $6,  p-nd  $8  coin  per  day — a  bur- 
den wJiich  no  district  could  be  expected  to  bear.  The  placer  mines 
especially,  not  being  able  to  pay  such  wages,  have  fallen  mainly  into  the 
hands  of  the  Chinese,  Rocky  Bar,  one  of  the  most  noted  camps  of  tlie 
county,  has  suflfered  somewhat  from  the  stampede  to  the  bars  of  the  Snake 
Eiver;  but  has  maintained,  notwithstanding,  a  considerable  production. 
The  Idaho  mine,  now  owned  by  Messrs.  D.  F.  Settle  &  Co.,  is  reported 
to  have  produced  $20,000  during  the  summer.  Small  lots  of  the  ore, 
amounting  to  twenty  or  thirty  tons,  are  said  to  have  yielded  $200  i)er 
ton  in  mill. 

Red  Warrio7'  district  has  been  comparatively  quiet.  The  Casco  Com- 
pany, owning  the  Wide  West,  (see  my  last  report,  page  248,)  was  idle 
during  the  summer,  but  was  expected  to  resume  work  in  the  fall. 

The  Monarch  Company,  in  Yuba  district^  was  running  for  six  months 
during  the  year  ending  June  1,  1870,  and'  produced  $50,000.  The  At- 
lanta lode,  owned  by  this  company,  was  described  in  my  last  report 
It  is  rei)orted  to  have  been  sold  in  London  to  an  English  company  ;  and 
the  appearance  of  a  prospectus  in  the  English  pai)ers  confirms  the 
report. 

According  to  a  correspondent  of  the  Boise  City  Statesman,  the  scene 
of  the  most  active  development  in  the  county  during  the  summer  was 
Bonaparte  Hill,  situated  some  seven  miles  in  a  southeasterly  dii-ec- 
tion  from  Rocky  Bar.  The  Bonaparte  Company  and  the  New  York  and 
Ohio  Company  are  both  working  on  this  hill,  and,  it  is  believed,  on  the 
same  lode.  Four  or  five  hundred  tons  of  ore  had  been  extracted  by  the 
middle  of  August,  and  were  awaiting  the  completion  of  a  mill.  "  The 
expected  yield  was  between  $75  and  $150  i)er  ton.  The  wages  paid 
here  were  $2  50  to  $3  per  day,  currency,  ''  and  found, '"  for  miners,  and 
|6  per  day  for  mechanics. 
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IDAHO  COUNTY  AND  NORTHERN  IDAHO. 

The  quartz  mines  of  Warren's  camp  appear  to  have  made  but  little 
progress  toward  steady  production,  though  tbero  has  been  considerable 
activity  in  prospecting.  My  correspondent,  Mr.  Richard  Ilurlry,  an 
assayer  of  long  experience,  and  a  gentleman  well  acquainted  with  the 
mines  of  Northern  Idaho  and  the  Upper  Columbia,  writes  concerning 
this  camp  under  date  of  February  4, 1871 :  *'  All  that  I  have  to  say  at 
present  is  that  the  quartz  mines  which  are  now  worked  are  paying  well, 
averaging  some  $50  to  the  ton  in  gold,  and  the  silver  ledges  averaging 
about  $85  to  the  ton.  They  did  not  commence  working  till  last  Octo- 
ber, so  I  cannot  give  much  detailed  information  concerning  them.  I 
have  assayed  since  that  time  about  $10,000  from  quartz,  mostly  obtained 
by  prospecting  merelj'  on  the  different  ledges.  The  prospects  at  this 
camp  are  very  flattering.^' 

For  the  year  ending  June  1,  1870,  Mr.  Hurley  reported  the  sum 
assayed  at  $2,500.  The  average  yield  of  the  placer-claims  reported 
firom  Idaho  County  was  $5  90  per  day  j>eT  hand,  wages  being  about 
$2  25.  Washington  district  contains  a  number  of  claims  which  pro- 
duced in  the  neighborhood  of  $10,000  each  during  the  season  of  four  or 
five  months.  In  Florence  district,  the  yield  of  single  claims  seems  not 
to  have  exceeded  $6,000. 

My  correspondent  at  Lewiston  reports  the  yield  of  the  northern  camps 
to  have  been  about  the  same  as  usual.  Shoshone  County  still  maintains 
a  considerable  production  in  hydraulic  as  well  as  placer  mining.  The  aver- 
age yield  of  twelve  hydraulic  claims  reported  was  $6  to  $10  per  day  per 
hand,  the  average  wages  being  $50  per  month.  Mr.  W.  Shepherd,  and 
Messrs.  Campbell,  Black  &  Co.  have  the  largest  claims,  each  producing 
over  $10,000.  The  average  yield  from  eighty-eight  placer-claims  was 
$2  80  per  day  per  hand.  Most  of  these  claims  were  worked  by  owners, 
paying  no  wages.  The  average  yield  of  a  few  claims  paj^ing  wages  at 
the  rate  of  $40  per  month  was  $G  03  per  day  per  hand.  The  total  pro- 
duct of  the  eighty-eight  claims  was  a  little  over  $300,000 ;  but  this  con- 
stitutes only  a  portion  of  the  actual  yield  of  the  county. 

LOON  CREEK. 

At  the  Loon  Creek  placer-mines,  situated  about  one  hundred  and 
twenty-five  miles  northeast  of  Idaho  City,  (see  my  last  report,  page  251,) 
about  two  hundred  men  have  been  at  work.  The  extent  of  the  dig- 
gings is  about  four  miles  along  the  creek.  Being  so  near  the  mountain 
snows,  this  stream  is  subject  to  freshests  and  high  water,  which  delay 
the  commencement  of  the  working  season  till  about  the  1st  of  July, 
except  in  dry  years.  Hence  the  production  of  such  camps  begins  after 
work  in  the  basin  has  well  nigh  ceased.  The  gold  of  Loon  Creek  is 
reported  to  be  of  fine  quality,  worth  $17  per  ounce. 
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CHAPTER   V. 

HGHTAHA. 

I  had  intended  to  visit  this  Temtory  personally  daring  last  snminer, 
but  the  unavoidable  delay  in  the  public  printing  office  in  the  publication 
of  my  last  report  detained  me  at  the  East  until  late  in  the  fall,  when 
cold  weather  had  already  set  in  in  Montana.  The  present  chapter  con- 
tains such  imperfect  statistics  as  I  have  gathered  from  correspondents 
and  other  reliable  sources  during  last  year. 

It  is  a  notable  fact  that  many  of  the  placer  and  hydraulic  claims  haTe 
not  been  enabled  to  keep  up  operations  for  more  than  a  few  months,  the 
excessive  drought  which  existed  on  the  Pacific  coast  having  extended 
into  Alontana.  Still  a  large  number  of  them  have  yielded  excellently, 
and  higher  than  the  majority  of  the  mines  of  this  class  in  other  States 
and  Territories.  The  quartz  mines,  it  appears,  have  not  done  as  well  88 
in  former  years,  less  of  them  being  in  actual  operation.  But  the  inflo- 
ence  of  reduced  freight,  owing  to  the  Union  Pacific  Railroad,  is  be^ 
ning  to  be  felt,  and  preparations  which  will  materially  increase  the 
product  of  Montana  are  in  progress.  It  is  also  notable  that  less  specu- 
lation, and  comparatively  more  bona  fide  mining,  is  the  order  of  the 
day;  and  the  enterprises  of  the  latter  class  progress  cautiously,  and  in 
a  manner  which  shows  that  the  present  miners  have  largely  profited 
firom  the  experience  of  the.  past. 

I  estimate  the  product  of  Montana  for  1870  at  $9,100,000,  as  follows: 

Shipped  overland  per  express $4, 800,000 

Overland,  in  private  hands 2, 000,000 

Via  Foil  Benton  and  liiver 800,000 

Via  Walla-Walla .1,500,000 

9, 100, 000 


' 


Although  the  governor  of  the  ToiTitorv,  in  a  recent  letter,  (Febniary 
17, 1871,)  has  given  the  bullion  product\aij  $12,000,000, 1  am  stUl  in- 
clined to  consider  the  above  estimate  more  correct,  though  it  may  be 
somewhat  lower  than  the  facts  will  warrant.    The  exact  sum  is  more 
difficult  to  ascertain  than  the  product  of  any  other  Territory.    The  very 
high  rate  charged  by  the  express  company  for  the  transportation  of 
bullion,  and  the  fact  that  most  of  the  product  is  gold  dust,  lead  to  a  heavy 
undervaluation  of  bollion  bj  shippers,  (from  25  to  30  i>er  cent.,)  and  aa 
extraordinary  amount  of  transportation  in  jirivate  hands.    The  latter 
item  is  estimated  by  the  express  agents  at  half  the  product  of  the  Ter- 
ritory.   The  invoiced  amount  shipped  by  express  via  Ogden  and  Corinne 
during  the  year  was  $3,937,720,  representing  an  actual  shipment  of  at 
least  $1,800,000.    The  lowest  estimates  I  have  received  in  regard  to  the  ' 
other  routes  justify  me  in  crediting  them  with  the  amounts  above  named. 
As  the  cost  of  freight  from  the  railroad  on  18,000,000  pounds  of  supplies 
hauled  during  the  year  amounted  to  $2,700,000,  and  the  wages  paid  to 
miners  in  the  Territory  continued  to  be  very  high,  it  is  difficult  to  con- 
ceive how  the  product  of  the  industry  of  the  mining  population  could 
have  been  less  than  the  estimate  here  given. 
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The  gold  product  of  this  county  duriog  1870  is  estimated  by  the  Now 
Northwest,  a  well-known  local  paper,  at  $4,000,000.  Though  this  esti- 
mate is  possibly  slightly  exaggerated,  it  cannot  be  very  far  from  the 
real  product.  Placer-mining  and  hydraulic  mining  have  both  been  very 
successful,  though  actively  carried  on  only  a  part  of  the  year.  To  the 
two  hundred  and  eighty  miles  of  ditches,  carrying  20,000  inches  of  water, 
many  more  have  l)een  added ;  and  some  of  the  new  ditches,  as  the  Upper 
and  Lower  Bace  track,  Cable  and  Butte,  will,  when  completed,  open  up 
extensive  and  rich  new  mines. 

The  census  reports,  giving  data  for  the  year  ending  June  1, 1870, 
enumerate  one  hundred  and  ninety-five  placer-claims,  but  this  number 
does  not  cover  nearly  all  of  them.  In  these  claims,  however,  nine  hun- 
dred and  ninety  men  found  employment  during  an  average  of  about 
four  months,  receiving  average  wages  of  $115  per  month.  The  placers 
reported  are  located  in  Washington  and  Lincoln  Gulches ;  Silver  Bow, 
Butte,  Rocker,  Jefferson,  Blackfoot,  Beartown,  Bear,  Elk,  and  Deep 
Crulches;  French  and  German  Gulches;  Henderson,  Cariboo,  Modesty, 
and  Dry  Gulches.  The  total  yield  of  all  these  claims  is  reported  at 
$1,170,865,  and  the  average  yield  per  day  per  hand  was  $12  09.  The 
more  prominent  claims,  as  far  as  the  product  is  concerned,  are  the  fol- 
lowing : 

Lincoln  Flat  Company,  Lincoln  Gulch,  twenty  men  employed 

six  months $34,000 

Discovery  Company,  Lincoln  Gulch,  five  men  employed 12, 000 

Wilson  &  Bro.,  Lincoln  Gulch,  four  men  employed  six  months.  15,000 

Patterson  &  Co.,  Lincolii  Gnlch,  nine  men  employed  six  months .  20, 000 

Kelley  &  Co.,  Lincoln  Gulch,  six  men  employed  two  months  . .  10, 000 
Horten  ^  Co.,  Lincoln  Gulch,  six  men  employed  six  and  a  half 

monti=  c' 24, 000 

Egleson  &  Co.,  Lincoln  Gulch,  ten  men  employed  six  months  .  50, 000 

Bruuskell  &  Co.,  Lincoln  Gulch,  six  men  employed  five  months.  11, 600 

Keys  &  Co..  Jeft'erson  Gulch,  three  men  employed  four  months.  10, 000 
Haines  (!)  «j  Bro.,  Jefferson  Gulch,  seven  men  employed  six 

months 13, 500 

Maxey  &  Co.,  Blackfoot.  five  men  employed  five  months 10, 000 

Montgomery  &  Cc .,  Blackfoot,  twelve  men  employed  six  months .  10, 000 

Williams  &  Co.,  Blackfoot,  four  men  employed  four  months. . .  12, 000 

Fenner  &  Co.,  Beartown,  ten  men  employed  twelve  mouths . .  .*.  50, 000 

Horan  &  Co.,  Beartown,  eight  men  emi)loyed  twelve  months. .  37, 000 

Gibbs  &  Co.,  twelve  men  employed  five  months 30, 000 

McGhee  &  Co.,  fifteen  men  employed  thirteen  months 55, 000 

Smith  &  Co.,  five  men  employed  seven  months 10, 000 

Hilaud  &  Co.,  five  men  employed  eight  months 11, 250 

Wurger  &  Co.,*  six  men  employed  eight  months 12, 000 

Horse  &  Co.,*  fourteen  men  employed  five  months 20, 000 

Mosby  &  Co.,*  six  men  employed  six  months 18, 000 

Shams  &  Co.,  French  Gulch,  fifteen  men  employed  one  month.  10, 000 

HcLame  &  Co.,  Blackfoot,  five  men  employed  six  months 12, 000 

Prior  Company,  Blackfoot,  twelve  men  employed  eight  months .  30, 000 

Bealton  Company, Blackfoot,  nine  men  employed  six  months. .  12, 000 

•  Theeo  claims  are  rei)orted  as  in  Bear,  Elk,  and  Deep  Gulches.    Which  gulch  con- 
tains each  claim  I  cannot  say. — B.  W.  R. 
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Beal  &  Harris,  German  Gulch,  fifteen  men  employed  one  and  a 

half  months $1: 

Gardner  &  Stone,  German  Gulch,  twelve  men  employed  two 

months K 

McClin^  &  Co.,  German*  Gulch,  twelve  men  employed  two 

months 1( 

Funel  &  Co.,  Henderson  Gulch,  five  men  employed  six  months.  1* 
Butler  &  Co.,  Henderson  Gulch,  five  men  employed  six  months.  1^ 
Ferguson  &  Co.,  Henderson  Gulch,  six  men  employed  seven 

months 11 

Sullivan  &  Co.,  Modesty  and  Dry  Gulch,  three  men  emploj'ed 

eight  months 11 

Of  hydraulic  claims,  twenty-six  are  reported,  emi>loying  two  hun 
and  fifty  men  during  six  months  on  an  average,  and  at  average  w 
of  $130  per,  month.  The  total  product  of  these  is  given  at  $530 
which  shows  an  average  of  $13  17  per  day  per  hand.  The  folio 
claims  gave  the  highest  yields : 

Eoberts,  Fly  &  Co.,  employing  six  men  five  months $10 

Blau  &  Co.,  employing  fifteen  men  eight  months oC 

Holcomb  &  Co.,  employing  fifteen  men  eight  months 70 

Kitching  &  Co.,  employing  twenty-three  men  six  mouths 100 

Smith  &  Co.,  employing  eight  men  five  months 15 

Pioneer  Company,  employing  fifteen  men  six  months 45 

Enterprise  Company,  employing  twelve  men  three  months 14 

Dutch  Comi^any,  employing  two  men  six  months 18 

Bagan  Comi)any,  employing  eight  men  eight  mouths 20 

Walker  &  Co.,  employing  seven  men  eight  months 15 

McLean  &  Co.,  employing  seven  men  six  months IL' 

Scott  &:  Co.,  employing  nine  men  six  months V2 

Chang-Ling  Company,  employing  seven  men  six  months 13 

AAi  Kan  &  Co.,  employing  eight  men  six  months 12 

Ah  Yank  &  Co.,  employing  seven  men  six  months 9 

Nason  &  Co.,  employing  six  men  six  mouths 12 

O'Niel  &  Co.,  employing  seven  men  six  months 10 

McDonald  &  Co.,  employing  eight  men  six  months 15 

McDougal  &  Co.,  employing  seven  men  six  months 12 

Irvin  &  Co.,  employing  thirty  men  six  months 25 

Of  over  fifteen  hundred  quartz  lodes  recorded  in  the  county  very 
have  been  in  successful  operation.  The  census  reports  only  six  clii 
employing  sixty-six  men  during  an  average  of  3.1  months.  Of  these 
St.  Louis  and  Montana  Mining  Company  ran  their  mill  during  one 
a  half  months,  and  produced  a  little  over  $7,000;  the  Only  Ch 
worked  eight  arrastras  during  five  months,  and  produced  1,700  ou 
of  gold,  worth  $37,000 ;  and  the  Highland  Gold  Company  at  Blact 
produced  $2,645.  All  these  statements  refer  to  the  year  ending  «. 
1, 1870.  Later  in  the  year  the  Stuart  Mill  (belonging  to  the  St.  L 
Company)  was  reported  as  doing  a  successful  business  under  the  i 
agement  of  Captain  George  Plaisted.  Twelve  tons  per  day  were  crm 
at  the  time  with  satisfactory  results. 

The  Cable  lode  (probably  the  Atlantic  Cable)  is  reported  in  ac 
operation  again.    Mention  of  this  magnificent  lode  was  made  in  my 
report.    The  former  wasteful  mode  of  mining  seems  to  have  given 
to  systematic  working.    In  July  Mr.  Cameron,  the  superintendent, 
ployed  some  fifty  men  about  the  mill  and  mine.    But  two  clean-ups 
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\)een  made  since  the  hoisting  works  were  put  in  operation';  but  the 
sfnount  of  ore  in  sight  warranted  the  belief  that  there  is  no  caase  to 
apprehend  that  the  mill  would  again  be  compelled  to  lie  idle  for  the 
vant  of  quartz.  The  company  continued  work  in  the  mine  regularly, 
and  in  September  work  was  being  carried  on  day  and  night.  The  com- 
pany was  sinking  the  main  shaft,  opening  up  lower  levels  and  taking  out 
quartz.  The  main  shaft  was  then  down  150  feet.  Ninety-three  feet 
ftom  the  surface  a  tunnel  leaves  the  main  shaft  for  the  upper  level,  a 
distance  of  400  feet.  The  ledge  at  the  thickest  part  is  over  50  feet,  and 
by  far  the  most  of  the  ore  paj's  well.  The  rock  is  nearly  all  stopea  out 
iu  the  upper  level.  The  mill  was  expected  to  run  regularly  before  the 
Ist  of  October.  The  main  shaft  is  intended  to  be  sunk  until  it  inter- 
sects the  ledge,  when  large  quantities  of  quartz  will  be  ready  to  be  taken 
out.  A  good  engine  for  hoisting  and  pumping  is  on  the  ground,  and 
works  splendidly. 

The  Miners  and  Mechanics'  Tunnel,  near  the  vein  just  mentioned, 
was  also  actively  prosecuted,  and  since  the  middle  of  the  summer  the 
rock  has  been  much  softer  than  formerly,  so  that  quicker  progress  could 
be  rnade^  It  was  expected  in  August  that  the  ledge  would  be  struck 
soon,  but  I  have  not  had  any  information  in  regard  to  it  since  then. 
The  cohipany,  which  is  a  cooperative  one,  the  shareholders  being  work- 
ing-men, deserves  ample  success  for  its  persevering  energy.  They  have 
carried  on  their  work  steadily  for  nearly  three  years  without  aid  from 
others. 

A  number  of  other  mines  are  mentioned  by  my  informants  as  giving 
good  results  during  the  year,  but  I  am  not  informed  as  to  the  continuity 
of  their  operations.  Among  these  the  silver  mine  of  Mr.  H.  Beck,  on 
the  Big  Hole  River,  the  mine  of  Day  &  Harvey,  and  the  Dixie  lode, 
belonging  to  Parker  &  Dickey,  seem  to  be  very  promising.  The  last  is 
a  gold  lode,  carrying  free  gold  in  quartz,  which  is  reported  to  be  worth 
W5  per  ton.  The  ore  is  worked  in  an  arrastra.  The  Trout  mine,  be- 
longing to  the  Cole  Saunders  Gold  and  Silver  Mining  Conipany,  is  a 
valuable  lode,  and  the  late  vicissitudes  of  the  company  seem  to  have 
been  eftectually  settled  at  last.  The  Independent  published  in  the  fall 
the  following  in  regard  to  this  mine : 

The  "  Trout "  is  a  seven-foot  lode,  crossing  the  strata  of  limestone  country  rock  at 
right  angles.  It  is  developed  on  tbe  surface  a  distance  of  1.000  feet.  The  ui)per  level, 
50  feet  Ik-1ow  tbe  surface,  and  in  45  feet  from  the  main  shaft,  shows  a  T^foot  lode,  and 
» richer  quality  of  rock  than  upon  the  surface.  The  lower  level,  85  feet  from  the  sur- 
face, shows  a  still  better  quality  of  rock.  There  are  some  three  hundred  tons  cf  ore  on 
the  (lump,  roasted  and  ready  for  the  furnace.  The  smelters  consist  of  three  furnaces 
4n<l  a  cupeling  funiaco,  with  steam-power.  The  trouble  hitherto  has  been  the  want 
of  galena  for  lluxing.  A  small  supply  was  lately  procured,  and  satisfactory  tests  have 
Wn  made  with  a  suiall  furnace  of  1  foot  interior  diameter,  and  9  feet  from  the  tuydres 
to  discharge-hole.  The  funiace  is  now  running  finely,  and  yielding  about  one-half  ton 
of  metal  (worth  $700  per  ton)  every  twenty-four  hours.  *  On  September  10  the  employes 
of  the  mine,  members  of  the  company,  creditors,  &c.,  met  at  the  otllce  of  the  comi)any 
for  the  purpose  of  agreeing  upon  the  conditions  of  a  settlement.  After  fully  discussing 
the  conditions  of  the  proposed  settlement,  a  leas<i  containing  substantially  the  follow- 
ing conditions  was  agreed  upon :  The  Colo  Saunders  Silver  Concentrating  Company 
1^  to  Henry  Schnepel,  as  agent  of  the  employ^},  two  of  the  furna<:es  and  the  50-foot 
level  of  the  Trout  mine,  together  with  all  the  ore  en  the  dump,  said  Schnepel  to  furnish 
two  hundred  tons  of  galena  for  fluxing,  and  all  supplies  until  the  cmploy<*s  an*  paid 
^  Said  lease  to  remain  in  force  until  the  objects  named  are  accomplished.  The  Cole 
Saondcrs  Company  retain  their  lower  level  and  the  main  shaft,  which  will  bo  kept  nin- 
^^  vigorously.  They  also  retain  one  furnace  for  their  own  use  and  benefit.  Matters 
JJ^  thuK  now  placed  on*  a  permanent  basis  for  rc^lar  operations.  The  capital  furnished 
J7  ^'  Schnepol  will  relieve  Cole  Saunders  of  his  financial  embarrassments,  and  enable 
hun  to  continue  running  the  one  funiace  steadily  on  the  company^s  account.  Cole 
P^^ers.  in  building  and  perfecting  these  w^orks,  has  accomplished  wonders,  oonsidcr- 
^S  the  obstacles  against  which  he  liad  to  contend.    Mr.  Schnepel,  the  lessee  of  the 
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mine  and  'works,  is  one  of  the  solid  men  of  Doer  Lodge  Connty.  He  is  a  carefnl  boa- 
ness-man,  having  gone  into  this  enterprise  after  analyzing  the  ores  and  bullion,  and 
counting  the  cost,  and  this  gives  further  assurance  of  the  entire  sncccss  of  the  worki 

In  both  quartz  and  placer  mining  many  new  and  important  enter- 
prises are  in  the  course  of  realization.  The  one  promising  the  greatest 
results  is  probably  the  new  ditch,  which  will  undoubtedly  be  constructed 
in  order  to  supply  the  mines  of  Gold  Creek  \Wth  a  more  abundant  sap- 
ply  of  water.  It  is  proposed  to  take  the  water  from  the  Deer  Lodge 
Kiver,  near  the  mouth  of  Warm  Spring  Creek,  and  convey  the  same 
along  the  foot-hills  to  the  bars  at  and  near  Pike's  Peak.  This  is  the 
only  source  from  which  an  abundant  supply  of  water  can  be  obtamed 
to  successfully  work  these  mines.  The  ditch  probably  would  cost 
$150,000,  but  there  is  no  doubt  that  it  would  be  a  profitable  investment 
There  are  large  areas  in  the  Gold  Creek  country  that  prospect  well, 
but  they  cannot  be  developed  for  want  of  water  until  the  mines  now 
opened'there  are  exhausted,  which  good  judges  think  will  not  be  at  an 
earlier  period  than  ten  years,  and  some  even  claim  that  it  will  take 
double  that  time.  Some  good  prospects  have  been  obtained  near  tbe 
line  of  the  proposed  ditch,  not  very  far  from  Pike's  Peak.  There  is  no 
doubt  there  is  much  good  mining  ground  all  along  the  foot<hill,  from  a 
point  due  west  of  Deer  Lodge  City  to  G^ld  Creek,  and  perhaps  bt^yood 
that  point.  There  is  much  of  the  table  or  bench  lands  in  this  valley 
that  would  make  excellent  farms  if  water  for  irrigation  purposes  could 
be  obtained.  This  ditcjh  could  be  made  suflSciently  large  to  carry  enongh 
water  for  agricultural  and  mining  purposes.  The  greater  portion  of 
the  way  of  its  course  would  be  over  a 'splendid  country' for  ditching,  and 
the  remaining  distance  is  what  might  be  termed  fair  ditching  ground. 
The  length  of  the  ditch  would  be  in  the  neighborhood  of  forty  miles,  the 
first  twenty  of  which  could  nearly  all  be  plowed  and  scrai)ed,  thus  ma- 
terially lessening  the  cost  of  construction. 

LEWIS  A]SD  CLARKE  COUNTY. 

Both  quartz  and  placer  mining  were  actively  prosecuted  during  part 
of  the  year.  The  former  was  carried  on  with  more  than  usual  energy 
in  the  latter  part  of  the  summer  and  fall. 

The  census  reports  give  for  the  year  ending  June  1,  1870,  sixty-one 
placer-claims,  which  are  nearly  all  located  in  the  southern  part  of  tbe 
county.  These  mines  employed  five  hundred  and  eighty-two  men,  on  an 
average  of  3.5  months,  at  wages  of  about  $100  per  month.  The  total 
product  during  the  time  mentioned  was  $428,043.  This  denotes  an  av- 
erage per  hand  per  day  of  $8  76.  The  following  claims  have  given  the 
most  prominent  yields : 

Currier,  Foot  &  Co.,  employing  four  men  seven  months $0,500 

Nash  &  Murphy,  employing  two  men  seven  months 10, 000 

Morey  &  Co.,  employing  six  men  seven  months 15,  OOO 

Quick,  Stanton  &  Co.,  employing  two  men  eight  mouths 12,  OOO 

Brown,  Bell  &  Co.,  employing  six  men  twelve  months 20,  OOO 

Collins  &  Co.,  employing  three  men  twelve  months 21,  OOO 

Crary  &  Co.,  employing  eight  men  six  months 10,  OOO 

A.  Williams,  employing  forty-two  men  two  months 12, 000 

Hurt,  Chesmar  &  Co.,  employing  forty -five  men 41, 613 

Of  quartz  establishments,  according  to  the  samp  authority,  thei^  were 
six  in  operation  in  the  same  year  during  an  average  of  7.3  months. 
They  furnished  employment  for  one  hundred  and  ninety-six  men,  who 
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received  average  wages  of  $75  per  month.  The  total  yield  of  the  mines 
of  these  companies  was  $219,325,  the  ore  being  crushed  in  the  following 
mills  and  yielding  the  subjoined  amounts : 

Park  Mill,  employing  forty  men  during  eight  months $15, 800 

National  Mining  and  Exploring  Company's  mill,  employing 

forty-five  men  during  four  months 85, 000 

Bicker's  Mill,  employing  seventy  men  during  nine  months 68, 400 

Plymouth  Gold  and  Silver  Mining  Company's  mill,  employing 

ten  men  during  three  months 6, 000 

Diamond  City  Mining  and  Milling  Company's  mill,  employing 

six  men  during  six  months 14, 125 

Charles  Hendrie  Mill,  employing  twenty-five  men  during  ten 

months 30, 000 

AH  these  mills,  with  the  exception  of  the  Park  Mill,  are  mentioned 
in  my  last  report,  page  290.  Their  capacity,  etc.,  can  be  found  in  that 
place. 

In  the  fall  the  quartz-mining  enterprises,  many  of  which  had  been 
going  on  in  a  somewhat  irregiilar  way  during  the  summer,  took  a  new 
start,  and  in  October  all  the  mines  on  the  famous  Whitlatch  Union  lode 
were  reported  working  and  all  the  mills  in  the  neighborhood  running 
with  satisfactory  results. 

HEAGHEB  COUNTY. 

This  county  was  described  at  length  in  my  last  report.  There  were  at 
that  time  no  important  quartz-mining  enterprises  in  the  county,  and  I 
am  not  informed  that  any  have  been  started  and  brought  to  a  paying 
basis  during  the  last  yeotr. 
In  the  census  reports  only  placer  and  hydraulic  mines  are  enumerated, 
nd  these  classes  of  mines  are  the  only  ones  of  which  I  have  any  knowl- 
edge in  the  county. 

Of  hydraulic  mines  the  census  reports  contain  the  returns  of  twelve 
daims,  which  employed  sixty-five  men  during  an  average  of  4.25  months, 
at  average  wages  of  $86  50  per  month.  The  total  yield  was  859,044, 
and  the  average  per  day  per  hand  $8  15.  All  these  claims  are  located 
in  New  York  Gulch,  Diamond  City,  and  vicinity.  They  have  mostly 
produced  less  than  $9,000  during  the  year  ending  June  1, 1870. 

The  placer  mines  reported  are  also  all  located  in  New  York  Gulch  and 
Diamond  City.  Of  these  ninety-three  have  employed  three  hundred 
and  fifty  men  during  an  average  of  6.2  months,  at  average  wages  of  $72 
per  month.  The  total  yield  was  $407,576,  and  the  average  yield  per 
hand  per  day  $7  21. 
The  following  claims  gave  the  highest  yields : 

J,  B,  Weston  &  Co.,  New  York  Gulch,  employing  thirty  men 

six  months $25, 000 

A.  S.  Warren  &  Co.,  New  York  Gulch,  employing  fifteen  men 

six  months . 19, 800 

W.  O.  Dawes  &  Co.,  New  York  Gulch,  employing  eight  men 

eight  months 18, 000 

Backingham  &  Co.,  New  York  Gulch,  employing  eight  men  five 

months 15, 000 

Boflenbaum  &  Co.,  New  York  Gulch,  employing  five  men  seven 

months 12, 240 

William  Casper,  New  York  Gulch,  emploving  four  men  seven 
months 9,360 

H.  Ex.  10 14 


210      MINIXG  STATISTICS  WEST  OF  THE  BOCKY  MOUNTAINS. 

Morgan  &  Co.,  New  York  Gulch,  employing  four  men  three 

mon  ths $12, 078 

Woodward  &  Co.,  New  York  Gnlch,  employing  Ave  men  twelve 

months 13,068 

Brennan,  Steel  &  Co.,  New  York  Gulch,  employing  four  men 

twelve  months 9, 380 

J.  Shields  &  Co.,  Diamond  City,  employing  four  men  ten 

months 9,909 

The  copper  mines  east  of  the  Belt  Range  have  not  been  worked  during 
the  year,  so  far  as  I  am  informed,  nor  are  they  likely  to  attract  much 
attention  until  the  cost  of  transportation  is  considerably  lessened. 

JEFFERSON  COUNTY. 

Considerable  excitement  has  prevailed  in  this  county  in  the  latter  part 
of  the  summer  and  in  the  fidl  on  account  of  the  discovery  of  several  rich 
gold  veins  in  the  neighborhood  of  Radersburg. 
.  The  placer-mines  also  appear  to  have  given  satisfactory  retoms  during 
the  comparatively  short  time  they  were  in  active  0|>erat]on. 

The  census  reports  one  hundi*ed  and  thirty-six  claims  from  Spring 
Bar,  Pern,  Old  Bar,  Overland,  Rocker,  Hunter  Jack,  Basin,  Crow  Creek, 
Wilson,  Holmes,  Buckley,  Mitchel,  and  Hogan.  Although  many  of  tiie 
older  claims  of  this  county  are  worked  out,  yields  of  $17,  $20,  and  even 
$25  per  hand  per  day  have  not  been  unfrequent.  One  hundred  and 
twenty  of  the  one  hundred  and  thiity-six  claims  reported  by  the  censos 
employed  three  hundred  and  five  men  during  an  average  of  4.5  month& 
at  average  wages  of  $100  per  month.  The  total  yield  was  $228,115,  ana 
the  averafce  yield  per  day  per  hand,  for  all  of  them,  $6  33.  The  average 
yield  of  the  claims  paying  hired  help  Jin  amount  exceeding  $1,000  was 
$7  37  per  hand  per  day.  Most  of  the  claims  have,  however,  produced 
small  amounts  in  the  aggregate,  and  the  following  few  are  the  most 
prominent  ones : 

Boulder  &  Co.,  Spring  Bar,  employing  six  men  six  months $7, 000 

Favert,  Day  &  Co.,  Basin,  employing  sixteen  men  three  months.     7, 000 
Wni.  Quinn,  Crow  Creek,  employing  five  men  three  months. . . .     0,000 

T.  H.  Randall,  employing  live  men  eight  months 10, 000 

J.  H.  Halford,  Basin,  (hydraulic  mi ae,)  employing  ten  men  four 
months 10^000 

Of  the  quartz  mine^  the  census  reports  a  total  product  of  only  $10,632 
for  the  year  ending  June  1, 1870,  and  nine  mills  and  arrastras  in  opera- 
tion during  a  very  small  portion  of  the  year. 

The  Ironclad,  Keeting,  Diamond,  and  Leviathan  appear  to  be  the  most 
prominent  lodes  at  present.  On  the  first  J.  F.  Allen  has  a  claim  of  200 
feet,  which  is  opened  by  a  shaft  90  feet  in  depth  and  by  a  small  tunnel. 
The  ore  tested  yielded  $25  per  ton.  Nave  &  Co.  have  000  ieet,  opened 
by  a  shaft  50  feet  deep  and  a  tunnel  200  feet  long.  Thomas  Dunn  has 
500  feet,  opened  by  a  shaft  50  feet  deep.  He  worked  iu  the  summer 
from  five  to  eight  men. 

Ore  tested  from  the  Robert  Lee  by  Thomas  Allen  yielded  $22  per  ton. 

Blacker  and  Keeting  have  2,200  feet  on  the  Keeting  lode,  which  they 
openeil  by  a  shaft  100  feet  deep  and  a  tunnel  200  feet  long.  The  ore 
tests  $3t)  per  ton.  They  own  also  1,800  feet  on  the  Leviathan,  the  ore 
of  which  tested  $30,  and  1,400  feet  on  the  Ohio,  the  ore  being  worth  $26 
per  ton.  These  gentlemen  worked  their  ore  formerly  in  arrastras  and  a 
small  mill;  but  have  erected  during  the  year  a  new  fiiteen-stamp  mill| 
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I  was  in  operation  since  the  15th  of  Jane.    A  week^s  cle^n-np  was 
ted  to  be  nsoally  from  $2,000  to  $3,000  in  bnllion. 
W.  Brooks  owns  525  feet  on  the  Diamond  lode,  the  ore  of  which 
I  $25  per  ton.  > 

TO  &  Co.  and  (George  H.  Sample  seem  also  to  have  erected  mills 
^  the  year,  but  I  have  no  further  information  in  regard  to  them. 
)  prospects  for  both  placer  and  quartz  mining  are  represented  as 
raging  for  the  next  year. 

MADISON  COUNTY. 

i  yield  of  the  placer  and  hydraulic  mines  of  this  connty  has  not 
large,  though  both  classes  have  l^een  worked  longer  than  in  any 
county.  But  it  must  be  borne  in  mind  that  the  localities  in  which 
vmining  has  been  carried  on  are  few,  and  that  some  of  these  have 
continually  worked  since  1863,  and  yielded  fabnlous  amounts  in 
r  years. 

irtzmining  is  permanently  established  in  at  least  one  district,  Sil- 
tar,  where  such  lodes  as  the  Everett,  Green  Campbell,  and  the 
Etod  have  continued  to  yield  handsomely,  the  first  throughout  the 

)  census  returns  report  only  nine  placer-claims  in  operation  during 
>ar  ending  June  1, 1870.  These  employed  fifty-two  men  during  an 
ge  of  0.7  months,  at  wages  varying  from  $80  to  $100  per  month. 
3tal  yield  was  $40,360,  and  the  average  per  hand  per  day  $4  42. 
allowing  claims  return  the  largest  yield : 

|an  &  Co.,  employing  ten  men  six  months $9, 000 

Emery  &  Co.,  employing  seven  men  eight  months 7, 000 

it,  l^oteman  &  Co.,  employing  twenty-five  men  six  months    9, 000 

hydraulic  mines  fifteen  are  reported  by  the  census.    They  em- 
1  eighty-six  men  during  an  average  of  six  months,  and  the 
ge  wages  are  given  at  about  $125  per  month.    The  total  yield  was 
iOO,  and  the  average  per  hand  per  day  $8  76. 
the  more  important  claims  I  mention  the  following : 

ig  Mining  Company,  employing  five    men  during  six 

iths $10,000 

maydo  &  Hall,  employing  twelve  men  during  five  months  20, 000 
lit  Flume   Company,  employing  three  men  during  five 

iths 10, 000 

jrrove  Company,  employing  eight  men  during  six  months  10, 000 

kms,  Parker  &  Co.,  employing  ten  men  duiing  six  months  16, 000 

Mining  Company,  employing  eight  men  during  six  months  13, 300 
l^n,  McGoveru  &  Co.,  employing  six  men  during  six 

Iths 12, 500 

;een  reduction  wprks,  beneflciating  gold  quartz,  are  reported, 
employed  one  hundred  and  twenty-one  men,  during  an  average  of 
>nths,  at  $125  per  mouth.  The  total  product  is  given  as  $177,350 
e  year  ending  June  1, 1870.    The  most  important,  economically, 

I  Montana  Midas  Company,  located  in  Hot  Spring  district,  which 
yed  thirty  men  during  three  months,  and  took  out  $10,000;  the 
tt^  Green  Campbell  Company,  of  Silver  Star  district,  which  em- 
1  twenty  men  throughout  the  year,  and  took  out  $96,000,  (this 
my  expended  ^45,000  in  wages  and  $2,370  in  materials ;)  the  Ste 
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veDs  and  Trivitt  Mill,  in  the  same  district,  which  crashes  ore  ixom  tbt 
Iron  Bod,  and  employed  twenty  five  men  during  six  months,  paying 
$17,000  for  wages  and  $3,050  for  materials,  taking  ont  $25,100;  and 
Wyant  Sumner's  and  Everson  &  Holman^s  arrastras^  the  former  em* 
ploying  four  men  daring  seven  months,  and  prodncmg  $14,000,  the 
latter  an  equal  number  of  men  during  the  same  length  of  time,  and 
producing  $12,000. 

The  business  of  the  Everett,  Green  Campbell  Company  has  been  sa- 
perintended  b^^  Mr.  Charles  D.  Everett,  of  Cleveland,  Ohio,  who  is  one  of 
the  principal  shareholders,  and  to  whose  prudent  and  efficient  manage- 
ment much  of  the  success  of  the  company  is  due.  This  gentleman  left 
Montana  in  the  winter  of  1870,  and  it  is  to  be  hoped  that  the  bnsiness 
of  the  company  may  not  suffer  ^rom  this  cause,  especially  as  the  Ef- 
erett,  Green  Campbell  is  in  reality  the  only  quartz-mining  enterprise 
in  Madison  County  about  the  full  success  of  which  there  is  no  more 
doubt. 

BEA.VER  HEAD  COUNTY. 

The  census  returns  for  the  year  ending  June  1, 1870,  report  twenty- 
three  claims  active  in  this  county  during  nine  mouths  on  an  average. 
All  of  these  are  located  at  Bannack  and  vicinity.  Their  total  product 
is  given  as  $281,424,  and  the  following  claims  are  the  most  prominent: 

Bannack  Ditch  Company .' $41, 181 

Gallon  Ditch  Company : 22,000 

Pioneer  Ditch  Company 22, 000 

Ingram  Bar 13,200 

Van  Winkle 13,200 

Clark  Bar 17,000 

American  Bar 15,400 

Pat  White's  Ditch 22, 000 

Drain  Ditch  Company. 10,800 

Irving  &  Co 19,800 

White's  Ditch  Company 13,200 

There  are  only  two  mills  beueficiating  gold  quartz,  and  one  smelting 
works,  smelting  argentiferous  galena  and  silver  ores,  reported  in  opera- 
tion by  the  census.  The  two  mills  employed  eighteen  men  during  nine 
mouths,  and  the  wages  reported  are  only  $50  per  month,  which  is  proba- 
bly a  mistake.  The  N.  E.  Wood  Mill,  which  is  constructed  according 
to  the  plan  of  S.  W.  Bullock,  of  New  York,  and  described  in  my  last 
report,  employed,  according  to  the  census,  nine  men  during  nine  months, 
and  produced  $88,000.  R.  Hopkins's  mill  is  also  mentioned  in  last 
year's  report.  It  employed  nine  men  during  nine  inonths,  and  x>roduced 
$41,800,  according  to  the  authority  mentiomid. 

Tiie  Tootle  furnace  is  the  only  one  of  the  many  erected  in  the  Argenta 
district  which  has  been  running,  as  far  as  I  am  informed,  but  I  am 
unable  to  give  its  product.  It  was  in  operation,  however,  during  the 
greater  part  of  the  year. 

Some  new  districts  have  been  discovered  in  this  county,  but  have  as 
yet  remained  undeveloped.  Vipond  district  is  one  of  these.  It  is 
claimed  that  a  section  of  country  twenty  miles  long  and  eight  miles 
wide  is  covered  with  float  quartz,  some  of  which  is  reported  very  rich. 
An  occasional  boulder  is  found  of  immense  size,  containing  rich  ore.' 
Several  new  discoveries  have  been  made  lately  that  are  thought  to  be 
of  great  importance.  One  of  them,  called  the  "  Brick,"  has  an  eight 
inch  crevice  filled  with  solid  quartz  of  good  quality.     Messrs.  Beok 
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fatten,  Mansfield,  Spurr,  and  others,  will  sink  nx)on  their  leads  during 
tbe  winter,  and  doubtless  by  next  summer  the  value  of  the  district  will 
be  determined.  There  is  no  question  as  to  the  richness  of  the  rock,  but 
as  yet  sufficient  developments  have  not  been  made  to  fully  determine 
the  character  oi  the  veins. 

MISSOULA  AND  GALLATIN  COUNTIES. 

Prom  these  two  connties  I  have  received  very  little  information. 

From  the  former  the  census. returns  show  seventy-six  placer-claims  in 
operation  during  an  average  of  2.2  months.  They  employed  three 
bundred  and  seventy-eight  meu,  at  wages  averaging  870  per  month. 
rbe  total  product  was  $88,765,  and  the  yield  per  hand  per  day  $4  16. 
All  these  claims  are  located  on  Cedar  Creek,  which  is,  if  I  am  informed 
sorrectly,  the  locality  on  account  of  which  considerable  excitement  and 
ft  X>artial  stampede  was  raised  in  the  early  spring.  This  may  also  ac- 
count for  the  very  short  time  4uriug  which  the  placers  were  worked. 
Host  of  the  claims  reported  by  the  census  yielded  less  than  $1,000,  and 
only  two  have  produced  much  larger  amounts.  These  are  the  fol- 
lowing: 

Uansinger  &  Co.,  claim  400  feet  front,  employed  twelve  men  two 
mouths $9, 000 

Bamett  &  Co.,  claim  800  feet  front,  employed  fourteen  men  three 
mouths ^ 10, 000 

There  were  also  discovered,  later  in  the  year,  new  mines  on  Big 
Bock  Creek,  a  few  miles  west  of  the  Deer-Lodge  county -line  and  about 
fifty  miles  nearly  due  southwest  from  Deer  Lodge  City.  In  September 
news  reached  me  that  these  mines  were  paying  well.  Messrs.  Cai*pen- 
tcr,  Pickett  &  Cogswell  bad  completed  a  ditch  three  and  one-half  miles 
long,  and  they  were  reported  to  have  taken  out  as  much  as  $25  to  the 
band  per  day.  The  gold  obtained  was  very  fine,  being  worth  $21  50, 
eorrency,  per  ounce. 

I  have  no  information  in  regard  to  any  mining  which  may  have  been 
carried  on  in  Gallatin  County  during  the  year,  and  am  inclined  to  believe 
that  no  results  of  any  imx>ortance  have  been  reached.  It  was  in  this 
ooonty,  in  the  town  of  Bozeman,  that  Henry  P.  Comstock,  to  whom  is 

gmerally  accorded  the  credit  of  the  discovery  of  the  Comstock  lode  in 
evada,  (though  his  claim  has  been  often  dispnted,)  found  his  death  by 
his  own  hands,  while  accompanying  the  Big  Horn  expedition. 

The  valley  of  the  Upper  Yellowstone,  which  has  so  long  excited  gen- 
eral curiosity  on  account  of  the  wonderful  reports  coming  from  that 
region,  has  been  explored  in  August  and  September  by  an  expedition, 
oi  which  Mr.  H.  D.  Washburne,  the  surveyor  general  of  Montana,  was 
a  member.  This  gentleman  published  in  the  Helena  Herald  the  follow- 
ing account  of  the  expedition  : 

Th€  Ydlowstone  expedition  left  Fort  Enis  on  the  22d  of  Angost,  through  theBoze- 
■uui  Pasfs  finding  it  all  that  the  Bozemauites  claim  for  it — easy  and  practicable — and 
BOmped  for  the  first  night  on  Trail  Creek,  blowing  a  fine  view  of  the  mountains  beyond 
the  Yellowstone.  The  next  day  they  struck  the  valley,  and  their  journey  up  the  river 
Bomnienced.  They  camjied  for  the  night  at  the  ranch  of  Mr.  Bottler,  the  last  settler  up 
Kbe  river.  Crow  Indians  were  quite  plenty  during  the  day,  and  a  heavy  rain  at  night 
^▼e  anything  but  a  pleasing  aspect  to  the  commencement  of  the  trip ;  but  a  bright 
nn,  sboot  10  o'clock,  made  everything  right,  and  we  moved  to  the  caQon  of  the  river, 
iboiit  fourteen  miles  distant,  and  camped  on  one  of  the  loveliest  spots  iu  Montana. 
rwo  amaU  streams  put  in  from  the  east  from  an  elevation  near  camp.  The  river  and 
raUey  eao  be  seen  stretching  away  far  to  the  north,  the  river-bank  plainly  defined  by 
fche  tnes  akirtiDg  ita  margin.    Soath  the  river  can  be  ae^i  pouring  thxo\i\^Vv  \»\i^  <&9&»!&^ 
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'While  far  away  to  the  east  and  west  the  moantain  peaks  were  then  covered  with  anow, 
the  setting  snn  brightening  both  in  its  last  rays  before  night's  mantle  waa  thrown  eTsr 
the  party. 

We  passed  through  the  cation  next  morning,  and  fonnd  it  about  six  miles  long,  the 
trail  leading  us  along  the  side  of  the  torrent,  and  sometimes  hundreds  of  feet  above  it 
Night  found  us  at  the  mouth  of  Gardiner  River,  a  fine  mountain  stream  coming  fraa 
the  soutb,  and  entering  tho  Yollowstono  just  below  the  Grand  Cafion,  over  thirty  milei 
in  length  and  nearly  equally  divided  by  the  East  Fork.  The  ca&ou  proving  impracti- 
cable, we  took  to  the  mountains,  camping  one  night  in  them,  and  the  next  night  a  ftw 
miles  above.  The  river  runs  for  sixteen  miles  in  nearly  a  duo  west  course  here.  Oar 
camp  was  on  a  fine  stream  coming  in  from  the  opposite  side  of  the  East  Fork,  and 
designated  by  us  as  Tower  Creek.  Tho  camp  was  called  Camp  Comfort.  Game  and 
trout  were  abundant.  Wo  found  here  our  first  hot  springs,  small  but  attractive,  and 
of  five  or  six  diflferont  kinds — sulphur,  iron,  &4i.  This  ca&on  of  the  river  is  grand. 
Basaltic  columns  of  enormous  size  are  quite  numerous.  But  the  great  attraction  ben 
was  the  falls  on  the  creek,  near  our  camp.  The  stream  is  about  as  large  as  the  Prioklj 
Pear,  and  for  a  mile  rushes  down  with  fearful  velocity.  It  seems  at  some  time  to  have 
been  checked  by  a  mountain  range,  through  which  it  has  torn  ite  way,  not  entirely 
removing  the  barrier,  but  tearing  through,  leaving  portions  still  standing ;  and  these, 
by  tho  elements,  have  been  forced  into  sharp  pinnacles.  Looking  from  the  cafion  bebw, 
it  appears  like  some  old  castle  with  its  turret^  dismantled  but  still  standing.  Erom 
between  two  of  these  turrets  the  stream  makes  its  final  leap  of  IIO  measured  feet,  and 
then,  as  if  satisfied  with  itself,  flows  peacefully  into  the  Yerowstone.  We  attempted 
to  compare  it  with  the  famous  Minnehaha,  but  those  who  hod  seen  both  said  there  wai 
no  comparison.  It  was  not  as  terrible  in  ite  sublimity  as  Niagara,  but  beautifol  and 
glorious.  You  felt  none  of  tho  shrinking  back  so  common  at  the  great  fall,  but  rather 
as  you  stood  below  and.  gazed  upon  its  waters  broken  into  white  spray,  you  Adt  u 
though  you  wanted  to  dash  into  it  and  catch  it  as  it  fell.  By  a  vote  of  tJhe  majority  oi 
tho  party  this  fall  was  called  Tower  Fall. 

The  cafion  of  the  main  river  here  runs  in  a  southwest  direction.  The  party  crossed 
over  a  high  range  of  mountains  and  in  two  days  reached  the  Great  Falls.  In  crossing 
the  range,  from  an  elevated  peak  a  very  fine  view  was  had.  The  country  before  ns 
was  a  vast  basin.  Far  away  in  the  distance,  but  plainly  seen,  was  tho  Yellowstone 
Lalce;  around  tho  basin  tho  jagged  peaks  of  the  Wind  River,  Big  Horn,  and  Lower  Yel- 
lowHtono  ranges  of  mountains;  while  just  ever  the  lake  could  be  seen  tho  tops  of  the  Te* 
tons.  Our  course  lay  over  the  mountains  and  through  dense  timber.  Camping  for  tbe 
night  eight  or  ten  miles  from  tho  fulls,  wc  visited  some  hot  springs  that,  in  any  other 
country,  would  bo  a  great  curiosity,  boiling  up  two  or  three  feet,  giving  off  imraeose 
volumes  of  steam,  while  their  sides  wore  iucrusted  with  sulphur.  It  nce<led  bat  i 
little  stretch  of  imagination  on  the  part  of  one  of  the  party  to  christen  them  "  Hell- 
broth  Springi^/'  Our  next  camp  was  near  the  Great  Fulls,  upon  a  small  stream  run- 
ning into  the  main  river  between  the  upper  and  lower  falls.  This  stream  has  torn  its 
way  through  a  mountain  raagc,  making  u  fearful  chasm  through  lava  rock,  leaving  it 
in  every  conceivable  shape.  This  gorge  wjis  christened  the  "  Devil's  Den."  Befoir 
thia  is  a  beautiful  cascade,  the  ilrst  Tall  of  which  is  5  feet,  the  second  20  feet,  and  the 
final  leap  84  feet.  From  its  exceediugly  clear  and  sparkling  beauty  it  was  named 
"  Crystal  Cascade." 

Crossing  above  the  upper  falls  of  the  Yellowstone,  you  find  the  river  one  hundred 
yards  in  width,  flowing  peacefully  and  quiet.    A  little  lower  down  it  becomes  a  fiigbt* 
fill    torrent,  iH)uring  through  a  narrow  gorge  over  loose  boulders  and  fixed  rocki» 
leaping  from  le<lge  to  ledge,  until,  narrowed  by  the  mountains  and   confined  to  i 
space  of  about  80  feet,  it  takes  a  sutldeu  leap,  breaking  into  whito  spray  in  its  descent, 
115  feet.    Two  hundred  yards  below,  the  river  again  resumes  its  peaceful  career. 
The  |>ool  below  the  falfe  is  a  beautiful  green,  capped  with  white.     On  the  right-hand 
aide  a  clump  of  pines  grows  just  above  the  falls,  and  the  grand  amphitheater,  worn  bj 
the  maddened  waters  on  the  same  side,  is  covered  with  a  dense  growth  of  the  same. 
The  left  side  is  steep  and  craggy.    Towering  above  the  falls,  half-way  down  and  upon 
a  level  with  the  water,  is  a  projecting  crag,  trom  which  the  falls  can  be  seen  in  all  their 
glory.    No  perceptible  change  can  be  seen  in  the  volume  of  water  bore  from  what  it 
was  where  we  tii-st  stnick  the  river.    At  the  head  of  the  rapids  aro  four  apparently 
enormous  boulders,  standing  as  sentinels  in  the  middle  of  the  streiim.    Pines  are  grow- 
ing u\Mi\\  two  of  them.    From  the  upper  fall  to  the  lower  there  is  no  difficulty  in  nsKh- 
ing  the  bottom  of  tho  canon.    The  lower  falls  are  about  half  a  mile  below  tho  upper, 
where  tbe  mountains  again,  as  if  striving  for  the  mastery,  close  in  on  either  aido,  and 
aro  not  more  than  70  feet  apart.    And  here  the  waters  an*,  thrown  over  a  perpendicular 
fall  of  350  feet.    Tho  canon  below  is  steep  and  rtK'ky,  and  volcanic  in  its  formation. 
Tho  water,  just  beforo  it  breaks  int-o  sprny,  hais  a  bitautiful  green  tint,  as  has  also  tiie 
water  in  the  caiion  bf^Iow.    Just  below,  on  the  left-hand  side,  is  a  ledge  of  rock,  from 
which  the  falls  and  the  cafion  may  be  seen.    The  mingling  of  green  water  and  white 
spray  with  the  rainbow  tints  is  beautiful  beyond  description. 
Tile  cafion  ia  a  fearful  chasm,  at  the  lower  laXVa  v^  XVioxxsasid  feet  deep,  and  growings 
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deeper  as  it  passes  on,  until  nearly  doable  that  depth.  Jutting  over  tbc  canon  is  a 
rock  200  feet  nigh,  on  the  top  of  which  is  an  eagle's  nest,  which  covers  the  whole  top. 
Messrs.  Haoser,  Stickney,  and  Lieutenant  Doane  succeeded  in  reaching  the  bottom,  bnt 
it  was  a  dancerons  journey.  Two  and  a  half  miles  below  the  falls,  on  the  right,  a  little 
rivulet,  as  itto  show  its  temerity,  dashes  from  the  top  of  the  coiion,  and  is  broken  into 
a  million  fragments  in  its  daring  attempt. 

After  spending  one  day  at  the  falU  we  moved  up  the  river.  Above  the  falls  there  is 
bnt  little  current,  comparatively,  for  several  miles,  and  the  country  opens  into  a  wide, 
open,  treeless  plain.  About  eight  lailes  from  the  falls,  and  in  this  plain,  we  found 
three  bills,  or  rather  mountains,  thrown  up  by  volcanic  agency,  and  consisting  of  scoria 
and  a  large  admixture  of  brimstone.  These  hills  are  several  hundred  feet  high,  and 
evidently  are  now  resting  over  what  was  once  the  crater  of  a  volcano.  A  third  of  the 
way  np  on  the  side  of  one  of  these  hills  is  a  large  sulphuric  spring,  20  feet  by  1^2,  filled 
with  boiling  water,  and  this  water  is  thrown  up  from  3  to  5  feet.  The  bivsiu  of  this 
spring  is  pure  solid  brimstone,  as  clear  and  bright  as  any  brimstone  of  commerce. 
Qaite  a  stream  flows  from  the  spring,  and  sulphur  is  found  incrustiug  nearly  overy- 
thing.  Near  the  base  of  the  hills  is  a  place  containing  about  half  an  acre,  hut  covered 
with  spring  of  nearly  every  description— yellow,  green,  blue,  and  pink.  Flowing  from 
the  base  ot  the  hill  is  a  very  strong  spring  of  alum-water;  not  only  nlum  in  solution, 
bat  crystalized.  This  place  we  called  Crater  Hill,  and  as  we  passed  over,  the  dull 
aonnd  coming  from  our  horses'  feet  as  they  struck  proved  to  ua  that  it  was  not  far 
throogh  the  cnist.  AH  over  the  hill  were  small  fissures,  giving  out  sulphurous  vax)ors. 
The  amount  of  brimstone  in  these  hills  is  beyond  belief. 

Passing  over  the  plain,  we  camped  on  the  river-bank,  near  a  series  of  mud-springs. 
Three  of  the  largest  were  about  10  feet  over  the  top,  and  had  built  np  10  or  l*i  feet 
high.  In  the  bottom  of  the  crater  thus  formed  thick  mud  was  boiling  and  bubbling, 
spattering  and  splashing,  as  we  have  often  seen  in  a  pot  of  hasty-pudding  when  nearly 
cooked.  Near  these  wo  found  a  cave  under  the  side  of  the  mountain,  from  which  wsks 
running  a  stream  of  clear  but  very  hot  water.  At  regular  intervals  the  steam  was 
puffing  out.  For  some  time  wo  had  been  hearing  a  noise  as  of  distant  artillery,  and 
soon  wo  found  the  cause.  Some  distance  above  the  level  of  the  river  we  found  the  cra- 
ter of  a  mud-volcano,  40  feet  over  at  its  month.  It  grew  smaller  until  at  the  depth  of 
90  feet,  when  it  again  enlarged.  At  intervals  a  volume  of  mud  and  steam  was  thrown 
ap  with  tremendous  power  and  noise.  It  was  impossible  to  stand  near,  and  one  of  tho 
I^rty,  Mr.  Hedges,  paid  for  his  temerity  in  venturing  too  close  by  being  thrown  back- 
ward down  the  hill.  A  short  time  before  our  visit  mud  had  been  thrown  two  or  three 
handred  feet  high,  as  shown  by  the  trees  in  the  vicinity.  Not  far  from  this  we  found 
our  first  geyser.  When  discovered  it  was  throwing  water  30  or  40  feet  high.  The 
crater  was  fnnncl-shaped,  and  7p  by  35  feet  at  its  mouth.  We  stayed  and  watched  it 
one  day.  W^ithont  warning  it  suddenly  ceased  to  spout,  and  the  water  commenced 
linking  nntil  it  had  gone  down  30  feet  or  more.  It  then  gradually  commenced  rising 
again,  and  three  times  during  tho  day  threw  up  water  30  or  40  feet. 

The  next  day  wo  recrossed  the  river  and  succeeded  in  reaching  the  lake,  and  camped 
on  the  lower  end.  The  fishing,  which  had  been  good  all  the  way  up  the  river,  proved 
remarkably  so  in  the  lake.  Trout  from  two  to  four  pounds  were  to  be  had  for  the 
taking.  Flies  proved  useless,  as  the  fish  had  not  been  educat<.Hl  up  to  that  point. 
Remaining  over  Sunday,  we  took  up  the  line  of  march  around  the  south  side  of  the 
lake,  which  took  us  through  a  dense  growth  of  pine,  filled  with  fallen  timber.  The 
third  day's  march  was  over  a  mountain,  and  but  little  progress  was  made,  tho  train 

S[»ing  into  camp  about  2  o'clock.  Mr.  Everts  failed  to  come  into  camp,  but  this  occa- 
oned  no  uneasiness,  as  we  had  all  expected  to  reach  the  lake  and  believed  he  had 
poshed  on  to  the  lake,  as  he  had  once  before  done,  and  was  awaiting  our  arrival. 
Moving  on  five  miles,  we  struck  an  arm  of  the  lake,  but  found  no  trace  of  him.  A 
party  was  sent  down  the  shore,  and  two  other  parties  to  climb  the  adjacent  mountains, 
to  search  for  him,  and  to  build  fires  on  them  to  attract  his  attention.  Next  morning, 
no  news  being  heard  of  him,  a  council  was  held  and  the  camp  moved  to  the  main  hik«, 
and  search  commenced  vigorously,  but  without  avail.  The  fourth  night  a  snow-storm 
commenced  and  continued  for  two  days,  rendering  the  search  during  that  time  impos- 
sible. The  situation  of  the  party  was  becoming  precarious ;  away  from  the  settlements, 
no  trail,  withont  a  guide,  and  snow  covering  the  gronnd.  Another  council  was  held, 
Bod  it  was  determined  that  it  was  best  to  move  toward  the  settlements.  Mr.  Gillette 
Yolanteered  to  stay  and  prolong  the  search,  and  two  soldiers  were  left  with  him. 
Mr.  Gillette  is  one  of  tho  best  mountain-men  of  the  party,  and  there  is  hope  that  he 
may  bring  some  tidings  of  the  missing  man.  On  the  south  end  of  tho  lake  is  a  very 
beaatiful  collection  of  hot  spring  and  wells ;  in  many  the  water  is  so  clear  that  you 
ean  see  down  fifty  or  a  hundred  teet.  The  lake  is  8,000  feet  above  the  level  of  tho  sea, 
B  beautiful  sheet  of  water,  with  numerous  islands  and  bays,  and  will  in  time  bo  a  great 
sommer  resort:  for  its  various  inlets,  surrounded  by  the  finest  mountain  scenery,  can- 
not fi&il  to  be  very  popular  to  the  seeker  of  pleasure,  while  its  high  elevation  and 
snmerous  medicinal  springs  will  attract  the  invalid.  Its  size  is  about  twenty-two  by 
fifteen  miles. 
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Leaving  tho  lake,  wo  moved  nearly  west,  over  soTeral  high  ranges,  and  caxnpcid  in 
the  snow  amid  the  mountains.  Next  day,  ahout  noon,  we  stmck  the  Fire  Hole  River, 
and  camped  in  Burnt  Hole  Valley.  This  is  the  most  remarkable  valley  we  found.  Hot 
springs  arc  almost  innumerable.  Geysers  were  spouting  in  such  size  and  number  as  to 
startle  all,  and  are  beyond  description.  Enormous  columns  of  hot  water  and  steam 
srere  thrown  into  tho  air  with  a  velocity  and  noise  truly  amazing.  We  classified  and 
named  some  of  tbem  according  to  size : 

No.  1.  The  Giant,  7  by  10  feet,throwing  a  solid  column  of  water  from  80  to  120  feet  high. 

No.  2.  Tbe  Giantess,  20  by  30,  throwing  a  solid  cdlumn  and  jets  from  150  to  200  feet  high. 

No.  3.  Old  Faithful,  7  by  8,  irregular  in  shape,  a  solid  colunm  each  hour,  75  feet  high. 

No.  4.  Bee  Hive,  24  by  15  inches,  stream  measured  219  feet. 

No.  5.  Fan  Tail,  irregular  shape,  throwing  a  double  stream  60  feet  high. 

No.  6  is  a  beautiful  arched  spray,  called  by  us  the  Grotto,  with  several  ax>ertnreay 
through  which,  when  quiet,  one  can  easily  pass,  but  when  in  action  each  making  so 
many  vents  lor  the  water  and  steam. 

Upon  going  into  camp  we  observed  a  small  hot  spring  that  had  apparently  built  ii- 
■elf  up  about  three  feet.  Tho  wat«r  was  warm  but  resting  very  quietly,  and  wo  camped 
within  200  yards  of  it.  While  we  were  eating  breakfast  this  spring,  w  ithout  any  warulug, 
threw,  as  if  it  were  the  nozzle  of  an  enormous  steam-engine,  a  stream  of  water  into  the 
air  219  feet,  and  continued  doing  so  for  some  time,  thereby  enabling  us  to  measure  it, 
and  then  as  suddenly  subsided. 

Surrounded  by  these  hot  springs  is  a  Ijeautiful  cold  spring  of  tolerably  fair  water. 
Here  we  found  a  beautiful  spring  or  well.  Haiscd  around  it  was  a  border  of  pure 
white,  carved  as  if  by  the  hand  of  a  master- workman,  the  water  pure.  Looking  down 
into  it,  one  can  see  the-  sides  white  and  clear  as  alabaster,  and  carved  in  oveiy  con- 
oeivable  shape,  down,  down,  until  the  eye-tires  in  penetrating. 

Standing  and  looking  down  into  the  steam  and  vapor  of  the  crater  of  the  Gianteei^ 
with  the  sun  upon  our  back,  the  shadow  is  sun*ounded  by  a  beautiful  rainbow ;  and,  by 
getting  the  proper  angle,  the  rainbow,  surrounding  only  the  head,  gives  that  halo  so 
many  painters  have  vainly  tried  to  give  in  paintings  of  the  Savior.  Standing  near  the 
fountain  when  in  motion,  and  the  sun  shiumg,  the  saene  is  grandly  magniticent;  each 
ef  the  broken  atoms  of  water  shining  like  so  many  brilliants,  while  myriads  of  rain- 
hows  are  dancing  attendance.  No  wonder,  then,  that  our  usually  staid  and  sober  com- 
panions threw  up  their  hats  and  shouted  with  ecstacy  at  the  sight. 

We  bid  farewell  to  the  geysers,  little  dreaming  there  were  more  beyond.  Five  mike 
below  Burnt  Hole  we  found  tbe  *' Luke  of  Fire  and  Brimstone.''  In  tho  valley  wefoand 
a  lake  measuring  450  yards  in  diameter,  gently  overflowing,  that  had  built  itself 
up  by  a  deposit  uf  white  sub-strata  at  least  50  feet  above  the  plain.  This  body  ef 
water  was  steaniing  hot.  Below  this  was  a  similar  spring,  but  of  smaller  dimcnsioni, 
while  between  the  two,  and  apparently  having  no  connection  with  either,  w:ks  a  spring 
of  enormous  volume  flowing  into  the  Madison,  and  is  undoubtedly  the  spring  aboat 
which  Bridger  was  laughed  ut  so  much  when  ho  re^iortcd  that  it  heated  the  Madison 
for  two  miles  below.  For  some  distance  down  tho  river  we  found  hot  springs  and  evi- 
dences of  volcanic  action.  Our  pjissage  down  the  river  was  a  little  rough,  but  gen- 
erally very  pleasant,  and  on  the  evening  of  the  22d  we  reached  the  flrst  ranch  on  the 
liadison,  where  we  found  a  paper  dated  September  1st,  the  latest  news  from  the  inside 
world.  Next  day  we  sent  to  Virginia  for  papers,  and  soon  found  that  the  world  had 
been  moving. 

List  of  ditches  ix  Montana  in  the  paix  of  1869. 
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List  of  diUhet  in  Montana  in  tie  fail  <tf  1809— Contbned. 
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CHAPTER  VI. 

VTAH. 

The  past  year  witnessed  a  sudden  and  extensive  development  of  min- 
ing in  this  Territory.  As  long  ago  as  1863  General  P.  Edward  Gk)unor, 
in  command  of  the  California  volunteers,  discovered  veins  of  argentif- 
erous lead  and  other  silver  ores  in  Little  Cottonwood  Canon,  soatheast 
of  Salt  Lake  Cit^^  and  near  Stockton,  forty  miles  southwest ;  and  gold 
placers  of  moderate  richness  were  opened  in  Brigham  Canon.  The  op- 
position of  the  Mormon  authorities,  the  cost  of  transportation,  and  the 
difficulty  experienced  in  the  treatment  of  the  ^'  base-metal"  ores,  caused 
the  earlier  mining  enterprises  of  Utah  to  languish  and  fail.  In  1863  and 
1869, 1  found  no  mines  in  productive  operation  excepting  the  placers  of 
Brigham  Cailon,  which  were  worked  on  a  small  scah*,  and  are  said  to  have 
yielded  during  the  past  three  years  between  $600,000  and  $1,000,000. 
In  1869,  however,  a  few  parties  were  preparing  to  take  advantage  of 
the  facilities  offered  by  the  railroad ;  and  exi)eriments  of  a  metallur- 
gical character  were  in  progress  at  Salt  Lake  City.  It  was  the  develop- 
ment of  the  Emma  mine  which  gave  the  needed  impetus  to  enterpriseB 
of  this  kind ;  and  the  summer  of  1870  effected  a  great  change  in  the 
condition  and  prosi>ects  of  Utah  mines.  The  opposition  of  the  Mormon 
authorities  has  apparently  been  withdrawn.  Indeed,  one  .reason, 
shrewdly  given  me  by  Mr.  Brigham  Young,  three  years  ago,  for  dis-  " 
couraging  the  attempts  of  his  people  to  engage  in  mining,  has  now 
ceased  to  exist.  During  the  infancy  of  the  Mormon  settlements,  he 
said,  and  while  the  very  existence  of  the  community  depended  u|>on 
agriculture,  he  professed  to  dread  the  diversion  of  industry  from  the 
great  work  of  reclaiming  the  desert  soil.  He  might  well  have  quoted 
the  case  of  Captain  John  Smith  and  the  colony  at  Jamestown,  Vir- 
ginia, as  an  instance  of  the  folly  of  such  a  course;  only,  in  that  case, 
after  the  colonists  had  wasted  the  season  in  digging  gold  dust, 
neglecting  meanwhile  to  plant  their  crops,  and  had  sent  their  ship-load 
of  shining  treasure  to  England,  they  had  nothing  to  comfort  them  in 
their  famine  but  the  tidings  that  their  precious  cargo  was  not  gold  at 
all,  but  glittering  mica,  (and  possibly  pyrites;)  whereas  the  mineral  re- 
sources of  Utah  are  not  a  vain  dream.  But  agriculture  was  to  the 
Mormons  not  only  the  means  of  supporting  life;  it  was  a  source  of 
greiit  commercial  profit.  Par  into  the  mining  districts  of  other  Terri- 
tories went  the  Mormon  trading-trains,  carrying  grain  and  vegetables: 
while  the  endless  procession  of  immigrants  across  the  continent  paid 
tribute  on  the  way  to  the  farmers  of  Salt  Lake.  A  third  reason  for  dis- 
like to  mining  on  the  part  of  the  religious  authorities  may  have  been 
the  fear  of  contact  with  outnumbering  Gentiles. 

The  completion  of  railway  connections  with  the  East  and  West  has 
totally  changed  the  situation.  The  Mormons  are  no  longer  commer- 
cially isolated ;  they  have  lost  their  control  of  interior  traflic ;  the  mar- 
ket close  at  hand  of  a  mining  population  is  welcome  to  them  in  a  busi- 
ness point  of  view ;  their  agriculture  and  their  population  are  too  well 
established  to  be  in  danger  from  the  new  industry ;  they  can  no  longer 
help  themselves  if  they  would ;  and,  finally,  they  have  to  a  considerable 
extent  cjiught  the  prevailing  fever,  and  are  locating  and  prospecting 
ledges  with  truly  Gentile  zeal.    Mr.  young  is  said  to  be  encouraging 
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the  movement ;  and  the  party  in  his  chnrch  hostile  to  him  is  vigorously 
engaged  in  farthering  all  mining  enterr>nses. 

I  intend  to  present  in  my  report  for  next  year  the  results  of  a  careful 
reconnaissance  of  these  new  and  productive  districts;  and  I  shall  con- 
tent myself  at  present  with  brief  general  observations.  I  am  under 
obligations  to  Messrs.  Eli  B.  Kelsey,  Ellsworth  Daggett,  and  others 
for  interesting  information  on  several  points. 

The  following  account  of  different  districts  w^as  furnished  in  Decem- 
ber, 1870,  by  Mr.  Kelsey: 

The  minerals  consist  mostly  of  the  hase  metals,  of  which  lead  is  the  chief,  carrying 
■ilrer,  and  in  some  cases  gold,  in  (jiiantities  varying  from  a  few  onnces  to  one  hundred 
and  fifty  ounces  of  the  former  metal  to  the  ton.  Valuable  discoveries  have  been  made 
of  chlorides  and  *^  hom-eilver  "  of  surprising  richness,  varying  in  actnal  assay  vnlne  from 
|500  to  $27,000  per  ton.  Assays  have  been  had  from  the  ore  taken  from  the  Silveropolis 
mine  in  East  Canyon,  owned  and  worked  by  Messrs.  Walker  Brothers  and  others,  of 
$20,000  per  ton.  Shipments  of  a  number  of  car-loads  of  ore  have  been  made  from  this 
mine  that  yielded  a  net  return  of  $6,666  per  car-load  of  ten  tons. 

Ore  has  been  taken  from  the  Shamrock  mine  in  East  Cafion,  that  assayed  as  high 
as  $27,000  per  ton.  This  mine  is  owned  and  worked  by  Mr.  William  M.  Fliess,  Mr. 
WiUiam  C.  Kod^rs,  merchants  of  New  York  City,  Mr.  W.  S.  Godbe,  of  Salt  Lake  City, 
And  others.  Shipments  have  been  made  from  this  mine  which  have  given  returns  of 
firom  $1,800  to  $5,600  per  ton.  I  speak  of  these  two  mines  as  an  evidence  that,  although 
Dino-tenths  of  the  mineral  veins  yet  prospected  in  Utah  show  the  base  metals,  lead  and 
oopper,  we  are  not  without  the  richer  ores. 

Imttory  of  the  mining-campg.—Tlm  mineral  developments  in  Utah  are  still  in  their 
inikacy,  and  but  few  mining-camps  have  as  yet  been  established.  The  following  dis- 
tricts are  fuUy  organized  and  in  a  very  prosperous  condition : 

The**  Mountain  Lake ''district,  of  which  Little  Cottonwood  Cafion  forms  the  chief 
liBfttare,  lies  southeast  of  Salt  Lake  City,  and  distant  about  twenty-five  miles  from  the 
terminus  of  the  Utah  Central  Railroad. 

The  first  full^f  developed  mine  in  Utah,  the  "  Emma,''  is  in  this  canon.  In  fact, 
the  resalts  attained  in  the  development  of  this  mine  gave  an  impetus  to  mining  in 
Utah  that  surpasses  all  other  efforts  made  in  that  direction  put  together.  At  a  depth  of 
127  feet  the  prospectors  of  this  mine  struck  a  lake  of  mineral  of  vast  extent,  which 
now  yields  a  dear  profit  on  shipments  made  to  Swansea,  in  Wales,  of  near  $120  per  ton. 
Many  thousands  of  tons  of  ore  (by  measurement)  are  in  sight  in  this  mine,  undoubt- 
edly of  equal  richness  to  that  now  being  shipped.  There  are  many  mineral  lodes  now 
being  worked  in  Little  Cottonwood  and  the  adjacent  cafions— Big  Cottonwood  and 
American  Fork — which  yield  ore  equal  to,  and  in  some  cases  far  exceeding  in  value, 
the  ore  taken  from  the  Emma  mine,  but  in  quantity  the  Emma  has  no  equal  in  Utah. 

The  Union  Mining  Company,  of  which  Cfeneral  Maxwell  is  president,  W.  S.  Godbe 
▼ioe-president,  and  H.  W.  Lawrence  treasurer,  own  a  largo  number  of  valuable  ledges 
in  Little  Cottonwood,  which  they  are  opening  rapidly  and  very  effectually.  Mr.  John 
Cummins,  of  Salt  Lake  City,  is  owner  of  several  valuable  mines  in  the  same  locality. 

West  Mountain  mining  district,  of  which  Bingham  Cafion  and  jts  tribntaries 
firam  the  chief  feature,  is  situated  about  twenty-five  miles  southwest  of  Salt  Lake  City, 
on  t-he  eastern  slope  of  the  Oquirrh  range  of  mountains.  Bingham  Cafion  has  been 
noted  for  some  years  as  the  only  locality  in  l/tah  Territory  where  placer-mining 
has  prospered.  Over  $600,000  worth  of  gold  dust  has  been  sold  to  the  bankers  and 
mensliants  of  Salt  Lake  City  from  this  camp  within  the  last  three  years.  When  the 
soma  carried  away  and  otherwise  disclosed  of  by  the  miners  are  taken  into  account  in 
making  up  an  estimate,  the  sum-total  of  the  yield  in  gold  dust  from  Bingham  Cafion 
placerfor  the  last  three  years  will  not  fall  far  short  of  $1,000,000. 

Messrs.  Taylor  &,  Woo<lman  have  entered  into  contracts  with  the  owners  of  near 
three  miles  of  the  gulch-claims  of  this  cafion,  to  put  on  the  necessary  engines  and 
pamps  for  the  prospecting  and  working  the  bed-rock  of  the  main  gulch,  which  lies 
nom  SO  to  100  feet  below  the  surface.  The  best-informed  parties  think  that  the  gulch 
bed-rock  of  Bingham  Cafion  will  prove  equally  as  rich  as  the  famed  "  Alder  Gulch"  of 
Montana.  Messrs.  xaylor  &,  Woodman  have  imported  and  have  now  on  the  ground  a 
twei*«y-horse  engine  and  the  necessary  pumping  apparatus  for  exploring  the  mysteries 
of  iStngbam  Cafion  Gulch. 

Messrs.  Heaton,  Campbell  &  Co.  are  now  working  the  bed-rock  of  this  gulch,  near 
tlm  month  of  Carr  Fork,  which  they  have  reached,  after  two  years'  labor  and  the 
.expenditure  of  $15,000,  by  a  long  drain-tunnel.  They  inform  me  that  they  are  averag- 
ing $12  per  day  to  the  hand,  notwithstanding  the  imperfect  manner  in  which  tlicy  are 
mit  present  obliged  to  work  their  ground.  They  have  not,  as  yet,  run  any  side-drifts, 
ana  at  present  raise  all  their  dirt  by  a  windlass  worked  by  two  men.    When  we  take 
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I  from  the  ''  pay-dirt"  excavated  by  one  drif(«r  eBongk 
$12  per  day  each,  or  a  total  of  $72,  abundant  evidence 


into  consideration  the  fact  that 
gold  is  washed  to  pay  six  hands 
18  friven  that  the  giilch  of  Bingham  is  very  rich  in  gold. 

The  mineral  ]o<les  in  Binjgham  Cafiou  and  its  tributaries  are  very  nnmerona,  con- 
tinuous, and  weli  defined.  They  are  mostly  found  in  the  igneous  formations.  The 
various  species  of  the  granite  and  quartzite  rocks  characterize  the  mineral -bearini; 
region  of  the  West  Mountain  mining  district  so  far  as  prospected.  The  belt  of  ignaoiu 
rocks,  or  core  of  the  upheaval,  traversing  Utah  from  northeast  to  southwest,  la  n«idy 
twenty  miles  in  width.  The  gninites  appear  at  the  base  of  the  Wahsatch  Range,  eait 
side  of  Salt  Lake  Valley,  and  disappear  near  the  head  of  all  the  northwest  mla  of 
Bingham  Canyon. 

What  the  experiences  of  the  future  may  demonstrate  no  one  can  tell — ^^themina'i 
light  but  seldom  going  beyond  ike  end  of  hia  pick"  So  far,  however,  as  explorations  hive 
gone  in  the  various  mining-camps  now  organized  in  Utah,  and  in  which  the  chief  part 
of  the  labors  ex|>cndcd  in  prospecting  our  mineral  treasnres  has  been  performed,  the 
fact  that  the  richer  chlorides,  and  that  mining  anomaly  **  horn-silver,"  prevail  in  the 
lime  formations,  has  been  demonstrateil.  The  miuenil  veins  fonnd  in  the  lime  forma- 
tions are  *^ pockety"  and  of  uncertain  development  when  compared  to  those  fouud  in 
the  granite  formations.  That  the  richer  ores  will  be  found  in  the  lime  formations  may, 
therefore,  be  looked  for  hereafter ;  but  for  large,  well-defined  mineral  Veins,  contion- 
ous  and  of  more  certain  development,  we  must  look  to  our  granite  formations.  Pocketi 
of  great  extent  and  richness  have  been  found  in  the  lime  formations  of  Little  Cotton- 
wood and  other  localities.  There  are  quite  a  number  of  mineral  veins  now  being  prot- 
pected  in  Bingham  Cafion  at  depths  varying  from  fifty  to  over  three  hundred  feet, 
which  show  true  fissure  veins  of  paying  ores  varying  from  four  to  seventeen  feet  is 
thickness. 

Stockton  diafiict. — These  camps  lie  on  the  western  slope  of  the  Oqnirrh  range  of 
mountains — Stockton  forty  miles,  and  East  Cafion  fifty-five  miles  southwest  of  Salt 
Lake  City.  Stockton  is  probably  the  oldest  camp  in  Utah.  Gteneral  Connor,  when  in 
command  of  the  Utah  expedition  of  the  California  volunteers,  bestowed  the  chief  part 
of  his  labors  in  the  development  of  the  minerals  of  Utah  in  this  locality.  The  great 
drawbacks  ex])erionced  by  this  camp  have  mainly  arisen  from  the  fact  that  most  of  the 
lodges  locate<l  had  from  six  to  twelve  shareholders  each,  who,  after  years  of  fruitleis 
efforts  to  develop  their  mines,  scattered  to  all  XK>ints  of  the  compass  in  search  of  means 
to  sustain  theniselveii.  At  the  time  those  explorations  were  made,  it  was  imposttble 
to  make  mining  a  success  in  Utah,  for  the  following  reasons: 

The  cost  of  transportation,  before  the  completion  of  the  Pacific  roads,  varied  from 
$300  to  $400  per  ton  to  the  Atlantic  coast,  and  from  $230  to  $300  por  ton  to  the  Pacific 
coast.  Withont  the  facilities  afforded  by  the  great  iron  highway  across  the  continent, 
the  mineral  treasures  of  Utah  would  to-day  be  dttorly  iiuavaib»ble.  The  imi>os8ibility 
of  securing  concert  of  action  from  the  widely  scattered  owners  and  prospectors  of  the 
mineral  lodes  in  the  Stockton  district  induced  a  minority  of  the  shareholders  to  adopt 
the  dangerous  expedient  of  "jumping"  the  claims  of  absentees,  thus  rendering  titles 
to  mining  interests  in  that  locality  uncertain.  However,  numerous  discoveries  oi 
mineral  veins,  many  of  which  prospect  very  finely,  have  been  located  since  the  "jump- 
ing'^ of  claims,  before  alluded  to,  took  place,  the  titles  to  which  are  as  clear  as  any  in 
Utah.    New  discoveries  are  being  made  almost  daily  in  this  district. 

General  Connor's  faith  in  the  ultimate  success  of  the  Stockton  district  remains  nn* 
shaken.  He  is  better  acquainted, with  the  mineral  resources  of  the  Territory  and  bai 
done  more  toward  their  development  than  any  other  one  man. 

Ojfhir  district. — East  CaAon  mining  camp  is  less  than  six  mouths  old.  In  this  caaoi 
the  discoveries  of  the  rich  chlorides  and  honi-silver,  assaying  from  $500  to  1^7,000  pel 
ton,  turned  the  heads  of  some  of  the  oldest  miners  and  filled  the  pocket-s  ot  the  fortn 
nate  ones  as  well.  East  Cafion  abounds  with  the  base  metals  carrying  silver  it 
paying  quantities.  In  those  base-metal  mines  lies  the  ^  back-bone^'  of  the  fntora  a 
this  camp. 

The  Tintic  Valley  mining  camps  are  situated  about  seventy  miles  southwest  of  Sail 
Lake  City.  The  core  of  the  upheaval,  traversing  Utah  from  northeast  to  southwest 
runs  through  the  Tintic  mining  district,  flanked  on  each  hand  by  the  lime  formation! 
Therefore  wo  look  to  the  Tintic  district  not  only  for  large,  continuous,  and  well-definec 
mineral  veius  of  base  metals  in  the  granite  formations,  but  the  re^uable  snppositioi 
is  that,  by  prospecting  the  lime  fonuations  on  either  hand,  the  rich  chlorides  will  b 
fouud  as  plentiful  there  as  in  the  Wasatch  liange  or  the  western  slope  ef  the  Oquirrl 
Range.  Valuable  discoveries  are  being  made  in  the  Tintic  district  almost  daily.  J 
friend  of  mine  brought  a  load  of  ore  from  Tintic,  evidently  selected  without  skill,  m 
the  croppings  from  the  surface  were  include^l.  This  load"  of  ore,  when  crushed  an< 
sampled  at  the  works  of  Messrs.  Ilowland  &  Co.,  assayed  $117  per  ton  in  silver  and  2i 
per  cent.  lead. 

The  only  thing  now  wanting  tp  make  Tintic  one  of  our  most  flourishing  mining  dia 
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txiet  is  capital,  to  enable  the  miners  to  prospect  their  lodes  and  erect  smelting  fnmaces 
for  the  working  of  their  ores  on  the  spot,  and  thus  save  the  heavy  freightage  now  paid 
on  cmde  matter  to  Salt  Lake  City. 

The  Mownt  Nebo  di$trict  eighty  miles,  the  Sevier  disfrid  two  hundred  miles,  south  of 
Salt  Lake  City,  and  the  Meadow  Valley  dietriot  two  hundred  and  forty  miles  southwest 
of  Salt  Lake  City,  are  rich  in  minerals. 

Mr.  Kelsey's  statements  are  indorsed  by  Messrs.  Gould  &  Woodward, 
Walker  Brothers,  Kimball  &  Lawrenc,  Godbe  &  Co.,  Marshall  &  Carter, 
and  Kahn  Brothers,  merchants  of  Salt  Lake  City,  and  by  Vernon  H. 
Vanghn,  the  governor,  and  C.  H.  Hempstead,  the  United  States  attorney 
of  the  Territory. 

Estimate  of  costs  of  mining  ores  in  West  Mountain  district^  Salt  Lake 
Cimmtifj  Territory  of  Utahj  reported  hy  Eli  B.  Kelsey^  December  20,  1870. 

Population  of  district,  400  souls ;  wages  of  first-class  miners,  $3  per 
day  \  wages  of  second-class  miners,  $2  50  per  day ;  wagiss  of  surface 
laborers,  $2  per  day ;  cost  of  lumber,  $4  per  100  f^t ;  cost  of  mining 
timber,  $G  i)er  cord ;  cost  of  common  powder,  85  per  keg ;  cost  of  quick- 
silver, 80  cents  per  pound  ;  cost  of  freight  from  Salt  Lake  City,  $15  per 
ton ;  cost  of  fuel,  wood,  $4  per  cord ;  mining  cost  per  ton  of  ore,  $5 
per  ton,  (average  facilities  poor  from  total  want  of  machinery ;)  depth 
of  mines,  from  100  to  400  feet ;  character  of  rock,  etc.,  granite,  quartzite, 
and  hornblende;  reduction,  smelting  a  failure  as  yet-— no  mills. 

Remarks. — Our  mining  developments  are  yet  in  their  infancy.  The 
number  of  mineral  veins  is  very  great,  with  well-defined  wall-rocks  in 
all  those  yet  worked.  Veins  from  one  foot  to  fifty  feet  in  thickness. 
The  mines  in  Bingham  Caiion  and  its  tributaries,  which  comprise  the 
West  Mountain  mining  district,  are  mostly  base-metal  mines,  carrying 
from  10  ounces  to  150  ounces  of  silver  to  the  ton  of  2,000  pounds. 
There  are  several  mineral  veins  of  gold  and  silver  bearing  quartz,  none 
of  which  are  developed  to  any  considerable  extent;  one  of  them,  the 
Silesia,  gives  an  average  assay  of  $50  i>er  ton.  There  are  no  stamp- 
mills  in  the  Territory  except  one  or  two  small  ones  in  Meadow  Valley. 
A  great  number  of  quartz-mills  are  contracted  for,  to  be  delivered  here 
in  the  spring,  mostly  for  East  Caiion,  Kush  Valley,  fifty  miles  southwest 
of  Salt  Lake  City. 

Messrs.  Walker  Brothers  report  having  shipped  during  the  six  months 
ending  December  31,  1870,  4,200  tons  of  galena  ores,  of  an  average 
a«8ay  value  of  35  per  cent,  of  lead  and  $182  in  silver  per  ton,  the  net 
value  being  $125  per  ton.  Almost  all  of  this  was  from  the  Emma  mine. 
The  following  are  the  prices  reported  in  January,  1871,  as  paid  in 
Salt  Lake  City  by  California  buyers  for  Utah  ores:  Ore  containing  60 
ounces  silver  and  30  per  cent,  lead,  per  ton,  $22 ;  50  ounces  silver  aiKl  40 
per  cent,  lead,  x)er  ton,  $30  00 ;  50  ounces  silver  and  50  per  cent,  lead, 
per  ton,  $38;  50  ounces  silver  and  60  per  cent,  lead,  per  ton,  $45;  50 
ounces  silver  and  70  per  cent,  lead,  per  ton,  $53 ;  50  ounces  silver  and 
%  per  cent,  lead,  per  ton,  $61. 

In  addition  to  the  above  rates,  $10  per  ton,  additional,  is  paid  for 
^h  10  ounces  of  silver  over  50  ounces  per  ton.  Every  tenth  sack  of 
016  is  crushed  and  sampled  for  assay,  and  the  ore  is  paid  for  as  soon  as 
assayed.  This  ore  is  all  shipped  to  8an  Francisco  and  is  there  smelted, 
•nd  the  lead  as  well  as  the  silver  is  made  a  marketable  commodity. 

Almost  all  the  Utah  ores  have,  however,  been,  up  to  the  end  of  1870, 
^ped  east  over  the  Union  Pacific.  The  amount  is  given  by  the  San 
^'niDcisco  Scientific  Press  as  follows : 
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TODB. 

January 3, 441 

February 31 

March 95 

April 1V2 

May 204 

June 3,030 

July 611 

August 294 


T011& 

September •,..  724 

October 590 

November 541 

December;  not  received. 

Total 9,G33 

1  === 


Which  must,  however,  include  shipments  •of  ores  and  matte  from  Col- 
orado, and  perhaps  Nevada. 

I  am  indebted .  to  Mr.  Charles  Smith,  of  the  Emma  Silver  Minio; 
Company,  for  the  following  statement  or  shipments  of  ore  and  bullion 
over  the  Utah  Central  Railroad,  from  January  13, 1870,  to  December  31, 
1870.  These  figures  are  taken  from  the  way-bill  records  of  the  road, 
by  courteous  permission  of  D.  O.  Calder,  esq. 

2, 968  tons  of  ore  were  shipped  east  to  Chicago^  Boston,  Newaik| 

and  New  York. 
2, 325  tons  of  ore  were  shipped  west  to  San  Francisco,  Ilen0|  and 

Truckee. 


Total,  5, 293  tons  of  ore. 


Tlie  bullion  shipments  of  the  same  period  were  2  tons  to  England, 
and  G^  tons  to  San  Francisco. 

These  totals  may  seem  small  to  some,  but  it  must  be  remembered 
that  the  Emma  Silver  Mining  Company,  which  forwarded  the  largest 
portion  of  it,  did  not  commence  shipping  until  July,  1870.  These  ship- 
ments are  therefore  really  the  product  of  six  months,  rather  than  a 
year. 

Estimating  tbe  value  of  the  ore  shipped  at  $182  per  ton  (the  value  of 
the  4,200  tons  shipped  by  Walker  &  Co.  from  the  Emma  mine)  and  that 
of  the  bullion  at  $400  per  ton,  we  have  $96G,72G  as  the  probable  value 
of  the  shipments  by  railroad.  Allowing,  further,  $300,000  for  the  gold 
of  Bingham  Caiion,  and  a  small  sum  for  private  shipments  not  way- 
billed,  we  have,  as  the  probable  pro<luct  of  Utah,  for  the  year  1870,  the 
sum  of  $1,300,000.  In  this  estimate  the  Meadow  Valley  mines  are  not 
included,  as  they  are  now  generally  acknowledged  to  lie  within  the 
boundjiry  of  Nevada. 

A  correspondent  writing  from  Salt  Lake  early  in  the  autumn  thai 
reviews  the  mining  field : 

Utali  makes  qaito  a  show  in  the  way  of  minerals.  Iron  ore  is  known  to  exist  in 
seTernl  places  in  large  amonnts.  In  Iron  Connty  works  were  bailt  in  1852,  and  ft 
small  quantity  of  ore  was  smelted,  but  want  of  proper  fuel  compelled  a  suspension  ef 
operations.  The  Union  Iron  Company  had  two  ramaces  in  operation  in  January,  1669, 
and  one  in  the  course  of  construction.  Coal  has  been  found  in  quite  extensive  hedM, 
but  principally  in  the  neighborhood  of  Coalville,  Summit  County.  Copper,  lead, 
silver,  zinc,  and  sulphur  occur,  and  different  sorts  of  building  stone  abound.  The 
mines  at  the  Little  and  the  Big  Cottonwood  Cafions,  twenty-eight  miles  southeast  of 
Salt  Lake  City,  aru  the  center  of  the  present  mining  excitement.  Communication  is 
had  with  these  places  by  a  stage,  which  runs  three  times  a  week.  The  largest  mine  at 
Little  Cottonwood  is  the  Emma  ledge,  located  in  August,  1868.  In  July,  thirty-one 
car-loads  of  ore  were  shipped  from  the  lodge,  and  that  month  upward  of  $I),000*were 
paid  for  hauling.  The  cost  of  transportation  (by  team  to  Salt  Lake  City,  and  thence 
by  rail)  to  New  Jersey,  and  the  expenses  of  treatment,  amount  to  $90  per  ton,  but  the 
ore  sent  averages,  I  am  told,  nearly  $200  per  ton.  There  are  twenty  men  employed 
here  extracting  the  rock,  of  which  some  fifteen  tons  are  obtained  daily.    A  tuunel  it 
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eing  mniQ  to  tap  the  main  shaft,  which  is  down  about  200  feet.  I  send  yon  a  speci- 
len  of  the  ore.  There  are  other  promising;  locations,  as  the  North  Star,  owned  by 
truuo  Sc  Co.,  and  the  Western  State,  which  takes  out  some  twenty  tons  weekly.  Not 
ar  off,  over  the  ridge,  is  Big  Cottonwood  Cation.  Here  the  Empire  Tunnel  Company 
iropoee  tomu  a  tunnel  in  toward  Little  Cottonwood.  Here  are  also  the  Wellington, 
lieresa,  Davenport,  and  other  leads.  The  general  formation  is  limestone.  Mr.  0.  L. 
Stevenson,  who  has  lately  visited  the  various  mining  districts,  gives  me  the  following 
ppro3umate  product  of  tho  dififeruut  mining  localities  dunng  the  month  of  July.  The 
kverage  value  of  ore  exported  was  about  $105  per  ton : 

Tons. 

jitUe  Cottonwood 314 

Mngham 6 

Parley's  Park 40 

iush  Valley .• 70 

Deep  Creek 10 

lintie : 30 

Total 470 


Smetthiff  fpork8,^Me8STs,  Woodhnll  Brothers  have  built  a  furnace  here,  and  havo  made 
the  first  run  of  this  Territory.  This  run  created,  naturally,  considerable  excitement 
here.  The  result  was  a  production  of  5,000  pounds  of  buUiou  in  thirty-six  hours.  This 
anays  al>out  $C>00  to  the  ton  in  silver.  The  met^l  was  hauled  to  town,  and  stocked  up 
in  front  of  the  Elephant  store,  whore  it  attracted  large  numbers  of  people  who  were 
eorioos  to  see  the  pioneer  bars  of  Utah.  The  Woodhnll  Works  are  capable  of  working 
ibont  ten  tons  daily.  Mr.  Milton  Robbins  is  about  to  put  up  smelting  works.  He  wifi 
have  the  able  assistance  of  Mr.  Charles  C.  Rue^ar,  who  will  take  the  active  manage- 
ment and  the  construction  of  the  furnaces  in  hand.  Mr.  Rnegar  has  studied  in  Ger- 
maDjf  and  has  spent  considerable  time  among  tho  mines  of  California.  He  appears  to 
be  well  fitt-ed  for  his  work.  Mr.  Leopold  Balbach,  a  cousin  of  the  Balbach  Brothers,  of 
Hewark,  New  Jers<^y,  has  been  visiting  tho  mines  of  Utah,  and  was  so  impressed  with 
tbeir  extent  and  richness  that  be  telegraphed  to  parties  East  (he  tells  me)  that  he 
thinks  best  to  erect  smelting  works  in  the  valley,  and  these  are  to  be  put  up.  There 
tte  others  here  who  engage  m  buying  ores,  and  the  mines  are  attracting  persons  from 
diffsreot  qn.-irters.  There  seems  to  bo  every  reason  to  suppose  that  Utah  contains  val- 
^lo  mineral  deposits,  and  probably  these  will  be  developed  quite  extensively  hence- 
forth. 

The  facts  seem  to  be  that  the  most  productive  mines  working  up  to 
the  close  of  1870  are  masses  or  "stock- works"  of  argentiferous  galena 
io  limestone;  that  the  business  of  mining  and  reducing  or  shipping  the 
ores  is  one  that  requires  considerable  capital ;  and  that  the  abundance 
of  supplies,  cheapness  of  labor,  and  facility  of  transportation  render  this  a 
highly  inviting  field  for  operations  on  a  large  scale.  That  the  sanguine 
eipectations  of  the  owners  of  thousands  of  locations  will  be  fulfilled,  it 
roald  be  foolish  to  predict;  but  it  cannot  be  denied  that  the  actual 
progress  already  made,  and  the  favorable  economic  conditions  attending 
tibe  new  industry,  give  unusually  good  grouud,  even  for  speculative 
intidpations. 
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CHAPTER   VII. 

ABIZOHA. 

The  present  chapter  is  based  chiefly  upon  the  notes  of  Mr.  A.  EilerSfinj 
deputy,  who  has  also  arranged  and  edited  the  material  contained  in  it 
from  other  sources.  Besides  those  citizens  to  whom  Mr.  Eilers  acknowl- 
^ges  in  these  pages  his  indebtedness  for  valuable  assistance,  thanks 
are  due  in  an  especial  manner  to  Hon.  Bichard  G.  McCormick,  dele^te 
of  the  Territory  in  Congress,  who  contributed  in  many  ways,  including 
advice,  information,  time,  personal  exertions,  and  money,  to  facilitate 
the  examinations  which  Mr.  Eilers  was  charged  to  make.  Without  the 
influential  and  energetic  support  of  Mr.  McCormick,  an<L  I  should  add^ 
of  Hon.  A.  P.  K.  SaSford,  the  public-spirited  governor  of  the  Territoiy, 
it  would  have  been  vain  to  attempt  so  laborious  and  perilous  a  task  wiA 
the  time  and  means  at  my  disposal. 

The  act  of  February  24,  18G3,  creating  the  Territory  of  Arizona, 
describes  it  as  comprising  all  the  United  States  lands  west  of  the  one 
hundred  and  ninth  degree  of  longitude  to  the  California  line,  which, 
before  that  time,  had  belonged  to  the  Territory  of  New  Mexico.  Since 
then  the  portion  of  Pah-Ute  Coimty  lying  west  of  the  Colorado  River 
has  been  ceded  to  Nevada,  but  at  the  present  writing  it  has  not  been 
legally  accepted  by  that  State,  and  the  inhabitants  are  in  favor  of 
reunion  with  Arizona.  Presuming,  however,  this  cession  to  be  an 
accomplished  fact,  the  present  boundaries  of  the  Territory  are  as  follows: 
On  the  east,  the  one  hundred  and  ninth  meridian  of  longitude ;  on  the 
west,  the  Colorado  River,  except  above  the  big  bend  of  that  river,  where 
the  one  hundred  and  fourteenth  meridian  of  longitude  forms  the  western 
line ;  on  the  north,  the  thirty-seventh  parallel  of  north  latitude;  on  tlie 
soutli,  the  boundary  line  between  the  United  States  and  Mexico. 

The  total  area  of  the  Territory  is  given  as  105,120  square  miles.  It 
joins  on  the  west  California  and  Nevada ;  on  Che  north  Nevada  and 
Utah ;  on  the  east  New  Mexico ;  and  on  the  south  the  State  of  Sonora, 
of  the  Mexican  republic. 

Arizona  is  divided  in'x)  five  counties,  Yuma  and  Pima  in  the  southeni, 
and  PahUte,  Mohave,  and  Yavapai  in  the  northern  and  middle  portions 
of  the  Territory.    Yavapai  is  by  far  the  largest  county,  and  its  northern 
and  eastern  parts  are  almost  unknown  at  the  present   time.    Pros- 
pecting parties  have,  from  time  to  time,  ventured  to  enter  these  regions, 
but  were  invariably  driven  back  by  the  hostile  Indians  before  penetrat- 
ing far  into  the  interior,  and  Government  expeditions  have  only  in 
a  few  instances  penetrated  small  belts  of  that  domain.    The  whole 
vast  Territory  of  Arizona  is  drained  by  one  single  river  and  its  tribu- 
taries, the  Colorado  of  the  West.    This  river  is  formed  by  the  junc- 
tion of  the  Green  and  Grand  Rivers,  which  join  in  the  southern  part 
of  Utah  T(Tritory,  and  rise,  the  one  in  the  Rocky  Mountains,  a  short 
distance  north  of  the  Great  South  Pass,  the  other  in  the  Middle  Park 
of   Colorado  Territory.    The  Colorado  River,  although  it  drains  an 
enormous  area,  and  sends  a  vast  body  of  water  to  the  Gulf  of  Cali- 
fornia, is  only  navigable  for  a  distance  of  about  five  hundred  miles, 
and  here  ouly  for  boats  drawing  very  little  water.    It  has  a  very 
rapid  current,  and  carries  along  large  masses  of  the  soft  material 
that  form  the  greater  portion  of  its  banks  from  its  mouth  to  the 
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Black  Caiion  and  those  of  its  tributaries  in  tbe  Territories  above.  Thus 
tbe  navigable  channel  is  often  changed  entirely  in  a  single  night,  and 
tbe  greatest  care  is  required  to  run  steamboats  on  it  snccessfally.  Broad 
strips  of  bottom-land  skirt  it«  lower  part  on  both  banks,  with  the  excep- 
tion of  a  few  miles,  where  mountain  ranges,  such  as  the  Monument 
Mountains  and  the  Needles,  approach  to  the  water's  edge. 

The  principal  tributaries  of  the  Colorado,  in  Arizona,  are  the  Colorado 
Chiquito  or  Flax  River,  the  Diamond  Eiver,  Bill  Williams'  Fork,  into 
which  the  Santa  Maria  River  empties,  and  the  Gila,  with  its  affluents, 
the  Bio  Salinas,  Rio  Yerde,  the  San  Carlos,  and  San  Pedro.  The  Santa 
Cruz  from  the  south,  and  the  Agua  Frio  and  Hassayampa  Rivers  from 
fhe  north,  sink  in  the  dry  plains  before  they  reach  the  Gila. 

The  climate  of  the  Territory  is  like  neither  that  of  the  Atlantic  States 
nor  that  of  the  Pacific  coast,  but  rather  stands  between  the  two,  exhib- 
iting peculiarities  of  both.  While  in  the  portion  south  of  the  Gila 
Biver  and  along  the  trough  of  the  Colorado  River  an  excessively  hot 
and  dry  atmosphere  prevails,  relieved  only  by  the  semi-annual  showers 
of  January  and  July^  the  middle  and  northeastern  parts  of  Arizona 
enjoy  a  climate  very  similar  to  that  of  the  South  Atlantic  States.  As 
a  natural  consequence,  the  vegetation  of  Southern  and  Western  Arizona 
is  scanty  and  limited  to  a  few  genera,  such  as  cactus,  aloe,  artemisi^, 
pido  verde,  iron- wood,  and  mesquite,  which  can  sustain  themselves  on  a 
parch^  soil  and  under  the  rays  of  an  almost  tropical  sun.  The  bot- 
tom-lands of  the  rivers  are,  of  course,  an  exception  to  this,  the  increased 
moisture  and  richer  soil  supx)orting  here  a  luxurious  growth  of  cotton- 
wood,  willow,  mesquite,  arrow-weed,  and  many  dififerent  kinds  of  nutri- 
tions grasses.  The  middle  and  northeastern  portions  of  Arizona  are 
made  up  of  elevated  plateaus  and  an  extensive  system  of  mountain 
ranges,  and  here  a  more  varied  vegetation  prevails.  The  heat  is  here 
never  oppressive,  and  even  during  the  hottest  summer  months  the  ther- 
niometer  does  not  rise  any  higher  than  in  the  Blue  Ridge  in  the  South- 
ern States.  Greater  moisture  in  the  atmosphere  stimulates  the  growth 
of  magnificent  pine  and  cedar  forests,  and  the  soil  is  everywhere  covered 
with  beautiful  flowers  and  nutritious  grasses.  Ash,  walnut,  cherry, 
willow,  cotton-wood,  and  many  other  forest-trees  grow  along  the  course 
of  the  streams,  and  large  oak-trees  are  seen  on  the  very  tops  of  some 
of  the  highest  mountains  in  the  Sierra  Prieta. 

The  agricultural  resources  of  Arizona  have  been  underrated.    It  is 
true,  the  greater  portion  of  the  "  Oadsden  purchase  ^  is  made  up  of 
sterile  waste ;  of  gi'eat,  sandy  plains,  and  "  mal  pais''  plateaus,  in  which 
the"  Lost  Mountain''  ranges  can  be  seen  days  before  the  traveler  is  able 
to  reach  them.    But  even  here  the  valleys  of  the  Colorado,  the  Gila, 
the  Santa  Cruz,  San  Pedro,  Arivaypa,  and  San  Simon  contain  thousands 
of  acres  of  the  most  fertile  bottom-lands,  which  need  only  in-igation  to 
make  them  yield  abundant  harvests.    This  has  been  demonstrated  in 
the  present  generation  by  the  settlers  of  the  Gila,  in  the  neighborhood 
of  Florence  and  Adamsville,  and  those  of  the  Salt  River  Valley,  at 
Phoenix  and  vicinity,  as  it  was  proved  centuries  ago  by  the  aborigines 
of  that  country — now  an  extinct  race.    Indeed,    the   remnants  and 
monuments  of  that  former  civ-ilization  are  so  abundant  all  over  Arizona 
as  to  leave  no  doubt  that  all  this  vast  region  was  once  thickly  inhabited 
by  an  industrious  and  thriving  agricultural  people.    The  Pima  Indians, 
living  at  present  upon  their  large  reservation  near  the  mouth  of  the 
Salt  River  and  along  botli  banks  of  the  Gila  above  that  point,  claim 
that  the  great "  casas,"  and  the  large  irrigating  canals,  unmistakable  evi- 
dence of  which  still  abounds  all  over  the  Territory,  were  constructed  by 
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their  forefatbers,  the  Aztecs,  and  that  they  themselves  are  the  only 
tribe  left  which  traces  its  descent  back  to  that  once  powerful  people. 
All  the  agricultural  products  of  Southern  California  and  Northern 
Mexico,  Indian  corn,  wheat,  barley,  oats,  grapes,  figs,  oranges,  lemons, 
sweet  potatoes,  tomatoes,  tobacco,  the  castbr-bean,  etc,  tlmve  in  this 
southern  portion  of  Arizona,  wherever  the  land  can  be  irrigated.  And 
as  to  grazing  lands,  there  are  millions  of  acres  covered  with  the  best 
grasses,  in  many  detached  parts  of  the  "  Gadsden  purchase,"  especially 
in  the  southeastern  corner  of  that  portion  of  Arizona ;  and  that  country 
would  be  covered  with  cattle-ranches  to-day,  as  it  has  been  when  first 
settled  by  Mexicans  one  hundred  years  ago,  were  it  not  for  the  savage 
Apache  and  the  insufficient  protection  which  the  Government  accotds 
to  the  settlers. 

Middle  and  Eastern  Arizona  contain  much  more  arable  land  than  the 
"  Gadsden  purchase ;"  but  only  the  different  valleys  in  the  vicinity  of 
Prescott  are  now  occupied  by  white  settlers.  Prominent  among  these 
are  the  Val  de  Chino,  Walnut  Grov-e,  Williamson's,  People's,  Kirkland^ 
Skull,  Thompson's,  and  Agua  Frio  Valleys,  the  two  first  alone  with  an 
area  little  less  than  1,000,000  acres.  Here  all  the  cereals  and  roots  of 
the  Northern  Atlantic  States  are  grown,  but  the  high  elevation  of  this 
part  of  Arizona,  its  mountainous  character  and  the  late  frosts  in  the 
spring,  as  well  as  those  in  the  early  fall,  frequently  endanger  the  crops. 
On  the  other  hand,  this  region  is  well  supplied  with  moisture,  not  alone 
during  the  winter  months,  when  much  snow  falls,  without,  however, 
remaining  longer  than  a  few  days  in  the  valleys,  but  also  during  the 
months  of  July  and  August,  when  copious  and  rapid  discharges  of  rain 
occur,  filling  all  the  mountain  streams,  and  saturating  the  plains.  As 
a  grazing  country  this  region  cannot  be  surpassed.  A  thick  growth  of 
grama  and  bunch-grass  covers  the  whole  country,  not  alone  the  valleys 
and  plains,  but  the  very  tops  of  the  mountains,  gi\ing  to  the  pine  woods 
of  this  region  the  aspect  of  beautiful  natural  parks.  Of  the  region  east 
of  Prescott,  between  the  liio  Verde  and  its  tributaries  and  the  New 
Mexico  line,  little  is  known.  Only  the  reports  of  military  exi>eilition8 
and  prospecting  parties  give  a  clew  to  the  character  and  toiK)^5iraphy  of 
small  portions  of  the  couutry,  while  the  greater  part  remains  to  this 
date  unexplored.  It  is  reported  that  many  fine  valleys  exist  in  the 
Mogollon  Eange,  the  Pinal  Mountains,  and  the  Sierra  Blanca,  and  that 
the  greater  j>ortion  is  a  good  gmzing  country.  Of  the  extreme  north- 
ern and  northeastern  part  of  Arizona  nothing  whatever  is  known,  the 
thirty-fifth  parallel  being  the  northernmost  route  ever  traveled  by  an 
exploring  expedition  across  Aiizona.  None  of  the  smaller  expeditions 
branching  off  from  this  route  i>enetrated  far  to  the  north  and  northeast, 
and  we  know  from  them  only  that  the  country  is  a  vast  elevated  pkiteaa 
made  up  principally  of  cretaceous  rocks,  into  which  deep  gorges  and 
canons  are  cut  by  the  streams.  Some  of  the  valleys  of  this  region,  notably 
those  of  the  Xavajofe  couutry,  are  reported  to  l>e  fertile  and  to  present 
conditions  favorable  for  agriculture,  while  the  greater  area  of  the 
j)lateau  is  said  to  be  a  fine  gi^azing  country. 

Many  different  tribes  of  Indians  inhabit  the  Territory  of  Arizona,  a  few 
of  which  are  friendly  to  the  whites  and  live  ui)on  reservations,  while  the 
gieater  number  are  intensely  hostile. 

Of  the  friendly  Indians,  the  Pimas,  and  a  small  tribe  living  close  to 
them,  the  Maricopas,  hold  the  first  rank  in  importance,  not  alone  on 
account  of  numbers,  but  also  because  they  are  much  more  civilized  and 
l)hysically  as  well  as  morally  a  better  class  of  Indians.  I  have  mentioned 
before  that  they  claim  to  be  the  direct  descendants  of  the  Aztecs ;  and  if 
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I  splendid  physical  development  of  the  race,  as  well  as  the  high  state  of 
eiTilization  they  had  attained  wheti  the  white  people  first  entered  their 
(lomaiDy  can  entitle  them  to  this  distinction,  it  mast  certainly  be  accorded 
U)  them.  Captain  Grossmann,  the  Indian  agent  for  the  Pimas  and 
lif  aricopas,  ha!s  made  the  habits  and  legends  of  these  tribes  a  subject  of 
much  study  and  re-search,  and  I  hope  that  his  investigations  may  yet 
(letermine  the  correctness  or  fallacy  of  their  assertions.  The  Pimas  and 
DdDaricopas  raise  annually  much  more  corn,  wheat,  beans,  melons,  etc., 
than  they  need  for  their  own  sustenance,  and  their  stock  of  horses  and 
work  cattle  increases  steadily  from  year  to  year.  They  are  the  deadly 
foes  of  the  Apaches,  into  whose  country  they  make  frequent  expeditions, 
emd  by  whom  they  are  much  more  feared  than  are  the  soldiers  stationed 
Ln  the  Territory. 

The  Papagos  are  another  friendly  tribe,  and  have,  like  the  Pimas, 
permanent  homes.  They  live  south  of  the  Gila,  and  their  viUages  are 
scattered  along  the  line  of  Sonora,  in  the  valleys^of  the  Santa  Cruz, 
Sonoita,  etc.  They  devote  their  energies  principally  to  stock-raising,  of 
which  they  own  large  herds.  They,  too,  are  continually  at  war  with  the 
Apadies  and  remain  the  steadfast  friends  of  the  whites. 

The  Mojaves  are  a  powerful  tribe,  living  along  the  Colorado  River 
above  La  Paz,  their  principal  villages  being  located  between  the  Cheme- 
hoevis  Valley  and  Fort  Mojave.  They  support  themselves  by  agri- 
culture  like  the  Pimas,  but  cultivate  neither  as  much  nor  as  good  land 
as  the  former.  Their  stock  of  working  cattle  and  horses  is  limited,  and 
the  irrigation  of  their  lands  is  attended  with  much  difficulty.  The  tribe 
is  physically  a  very  fine  one,  but  stands  morally  far  below  the  Pimas. 

The  Yumas,  Cocopas,  and  Chemehuevis  are  three  small  tribes  lining 
upon  the  Lower  Colorado,  none  of  which  deserve  moi'e  than  mention. 
The  Utes  on  the  Upper  Colorado,  the  Moquis  and  Navajoes  in  North- 
eastern Arizona,  complete  the  list  of  friendly  Indians.  The  latter  are  a 
very  important  and  rich  tnbe.  i 

Of  the  hostile  Indians  in  Arizona,  the  Apaches  are  the  most  powerful 
and  dangerous  to  the  country.    They  have  always  been  the  enemies 
of  the  Mexicans,  and  their  raids  into  that  republic  often  extend  as  far 
8oath  as  Durango.     Up  to  1859  they  lived  at  peace  with  the  Americans, 
bat  since  that,  time  they  have  waged  a  relentless  war  upon  all  whites. 
Ihe^  are  not  a  brave  tribe,  always  avoiding  an  open  fight,  in  marked 
distmction  from  the  Indians  of  the  northwestern  plains.    They  invari- 
ably attacksmall  traveliugpartiesand  trains  from  ambush,  and  theseonly 
when  there  is  no  i)ossible  chtoce  of  failure.    Their  sole  object  of  attack 
i&apparently  plunder,  and  to  get  this  they  murder  those  in  the  way  of 
aecomplishing  their  object.  Their  raids,  always  conducted  in  small  parties 
of  generally  less  than  one  hundred  warriors,  extend  all  over  the  Territory 
(tf  Arizona,  with  the  excei»tion  of  a  narrow  strip  of  country  along  the 
Colorado  Hiver,  and  a  hundred  miles  of  the  Lower  Gila.    The  nation  is 
divided  into  several  tribes,  the  Pinal-Apaches,  the  Tontos,  Coyoteros, 
and  Apache-Mojaves.    The  Pinal-Apaches  live  in  the  Pinal  Mountains, 
southwest  of  the  MogoUon  Range ;  the  Tontos  on  the  Tonto  Plate.au, 
between  the  Agua  Frio  and  Rio  Verde ;  the  Coyoteros  in  the  southern 
foot-hills  of  the  Mogollon  Range  and  the  Sierra  Blanca ;  and  the  Apiiche- 
Mojaves  west  of  Prescott,  in  the  Aztec  Range,  their  principal  rancheria.s 
being  on  the  Santa  Maria  River,  which  empties  into  Bill  Williams's  Fork. 
It  is  thus  seen  that  the  Apaches  are  distributed  over  the  greater  portion 
of  Middle  and  Eastern  Arizona,  and  their  roving  habits  tend  still  more 
toward  bringing  them  into  frequent  collision  with  the  white  settlers  and 
the  peaceable  Indians  all  over  the  Territory.    They  are  very  much  teared 


228       MINING.  STATISTICS   WEST   OP   THE   BOCKY   MOUNTAINS. 

and  hated  by  both  whites  and  Indians,  bat  the  frequent  expeditions 
against  them  are  generally  rather  baii*en  of  results.    It  is  difficult  to  get 
them  to  fight  a  respectable  number  of  armed  men^  and  on  the  appro^ 
of  the  various  expeditions  organized  against  them  they  have  almost 
invariably  scattered  through  their  moiuitain  fastnesses,  where  it  is  iQ 
vain  to  follow  the  small  bands  of  five  or  ten  who  remain  together. 
These  Indians  have  done  more  to  retard  the  settlement  of  Arizona  and 
the  development  of  her  urines  than  all  other  causes.    As  soon  as  a 
miuer-s  camp  was  formed  within  their  range,  they  would  hover  aboat 
until  they  had  stolen  the  last  of  the  working  stock  and  killed  or  driven 
off  the  last  one  of  the  miners.    Very  few  miuing-camps  have  been  able 
to  outlast  this  continual  danger,  and  those  that  have  so  far  witilistood 
the  Apaches  have  done  so  at  a  fearful  cost  of  property  and  human  life. 
So  long  as  this  tribe  is  allowed  to  roam  all  over  Arizona,  it  is  in  vain 
to  expect  that  any  settlements  can  permanently  maintain  themselves. 

Besides  the  Apac]ies,  the  Hualpais  or  Wallapis,  living  in  the  Gerbat 
Range,  near  the  Diamond  Eiver,  and  in  part  of  the  Aquarius  Bange,  are 
the  only  dangerous  Indians.  This  tribe  has  come  into  the  forts  during 
last  summer,  professing  to  be  tired  of  war,  and  suing  for  peace.  Since 
then  they  have  really  l^n  friendly ;  Uie  portion  living  in  the  Aqnarios 
Bange  alone  having  committed  some  new  depredations.  Should  they 
remain  peace^ible,  some  of  the  most  promising  mining  districts  in  the 
Territory  would  be  opened. 

GENERAL  •GEOLOGY  OF  ARIZONA. 

It  is  not  within  the  province  of  this  report  to  give  a  detailed  and 
connected  description  of  the  geology  of  Arizona ;   nor  were  the  means 
and  the  time  at  the  disposal  of  Mr.  Eilers,  during  his  visit  in  that  Terri- 
tory, sufiicieutly  ample  to  enable  him  to  make  more  than  a  cursory  ex- 
amination of  the  routes  traveled  over,  and  a  more  extended  one  of  the 
miuiug  districts  proper.    His  observations  extended  from  Fort  Yuma 
over  the  Gila  lliver  route  to  Maricopa  Wells,  and  thence  to  Tucson^from 
Tucson  to  the  Gila,  at  Adamsville  and  Florence,  thence  to  the  Salt  Kiver 
at  the  upper  crossing,  to  Camp  McDowell,  Phojnix,  Hassyampa  Cailon, 
Wickeuburg,  Camj)  Date  Creek,  Kii-kland  Valley,  Skull  Valley,  Pres- 
cott,  the  greater  part  of  the  Sierra  Prieta  from  its  nortfieni  terminus, 
the  (xranite  Mountiiin,  to  its  southern  extremity,  the  Bradshaw  MoaQ- 
tain,  includiug  all  the  mining  districts  of  this  range;  from  Prescottby  ^ 
the  northern  or  Mojave  road  to  Camp  Tollgate,  thence  through  parts  of 
the  Aztec  and  Aquarius  Kanges  to  the  Cerbat  and  Black  Mountains, 
thence  to  the  Colorado  Eiver  at  Fort  Mojave,  and  down  that  river  to  La 
Paz,  thence  east  to  Wickeuburg  and  back  to  Tucson.    For  other  por- 
tions of  the  Territory,  notably  the  country  along  the  Great  Canon  of 
the  Colorado,  the  Colorado  Chiquito,  and  parts  of  the  country  north 
and  east  of  the  same,   I  have  freely   used  the  •excellent  report  of 
Professor  Newberry ;  and  for  that  portion  of  the  country  lying  north 
and  east  of  Tucson,  along  the  line  of  the  thirty-second  parallel  road, 
that  of  Dr.  Thomas  Antisell.    The  lowest  portion  of  Arizona  Territory, 
topogmphically,  is  the  region  in  the  vicinity  of  the  mouth  of  the 
Gila  Eiver,  as  a  glance  at  the  nmp  and  the  river  system  of  the  coun- 
try siiflices  to  show.    The  elevation  above  the  sea-level,  at  Fort  Tuma, 
is  only  200  feet.    From  here  eastwaid,  an  apparently  level  country,  but 
rising  gradually  and  imperceptibly,  extends  to  the  line  of  New  Mexico. 
Fix)m  this  plain  rise  isolated  mountains  and  mountain  ranges,  suddenly 
and  u'ithout  that  gradual  elevation  which  a  series  of  foot-hills  impart 
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:o  moantains  in  other  conntries.  No  valleys,  as  generally  nnderstood, 
ie  between  these  "lost  mountains,'^  but  the  level,  sandy  plain  extends 
liieetly  and  with  nearly  the  same  level  from  the  foot  of  one  moantain 
:o  that  of  the  other.  This  pecaliar  configuration  of  the  surface  is  also 
uet  with  on  the  La  Paz  and  Wickenburg  road,  and  for  a  considerable 
listance  along  the  road  ftom  Fort  Mojave,  toward  Prescott ;  also  along 
the  entire  length  of  the  road  from  Tuscon  to  Wickenburg  and  some  dis- 
tance north  of  that  town.  All  the  main  mountain  chains  have  here  a 
lorthwest  arid  southeast  trencl,  and  the  only  exceptions  to  this  general 
lirection  are  furnished  by  the  Black  Mountains  and  the  Oerbat  Range,  in 
the  northwestern  corner  of  the  Territory,  the  axis  of  their  upheaval 
running  very  nearly  north  and  south. 

In  Middle  Arizona,  especially  in  the  Prescott  country  and  north  of  it, 
suround  the  San  Francisco  Mountain,  the  surface  wears  a  different  aspect. 
The  Sierra  Prieta  and  the  Aztec  Range  send  foot-hills  out  in  every 
direction,  and  especially  their  flanks  sink  very  gradually  down  to  the 
level  of  the  high  plateau  surrounding  the  San  Francisco  Mountain 
toward  the  northeast  and  to  the  mesas  sloping  toward  the  Colorado  on  the 
southwest.  The  country  here  has  attained  a  considerable  elevation 
above  sea-level,  the  town  of  Prescott,  located  in  the  valley  of  Granite 
Greek,  near  the  northern  terminus  of  Granite  Mountain,  being  over 
6,000  feet  above  the  sea,  while  the  Tontoand  San  Francisco  plateaus  to 
the  east  and  northeast  of  Prescott  reach  an  altitude  of  from  8,000  to 
9,000  feet.  The  San  Francisco,  a  grand  volcanic  cone,  is  the  highest 
mountain  in  Arizona,  its  top  towering  over  11,000  feet  above  the  sea. 
North  and  northeast  of  the  San  Francisco  an  immense  mesa,  increasing 
in  altitude  toward  the  l^avajo  country  and  the  Utah  line,  stretches  for 
hundreds  of  miles. 

The  Mogollon  Range,  in  the  eastern  part  of  Arizona,  presents  the 
most  marked  exception  to  the  general  northwest  and  southeast  direction 
of  the  mountains.  Its  axis  runs  very  nearly  east  and  west,  and  joins 
the  Sierra  Blanca,  also  an  east  and  west  range,  which  extends  beyond 
Arizona  into  New  Mexico.  The  plains  along  the  Lower  Gila  are  entirely 
made  up  of  Quaternary  and  Tertiary  deposits,  which  also  form  the  Great 
Sonora  Desert  to  the  south  of  that  stream.  The  first  mountains  which 
the  traveler  meets  on  his  way  up  the  Gila,  after  leaving  the  granitoid 
knoll  on  which  Fort  Yuma  is  located,  and  through  the  middle  of  which, 
singularly  enough,  the  Colorado  runs  at  present,  are  those  in  the  neigh- 
borhood of  Gila  City.  Their  low  foot-hills  contain  the  gold-placers, 
which  at  one  time  caused  considerable  excitement,  and  have  been  again 
worked  since  last  summer  by  a  San  Francisco  company.  Thej'  are  six- 
teen miles  east  of  Fort  Yuma,  and  appear  to  be  the  southern  continua- 
tioa  of  the  Castle  Dome  Range  on  the  north  bank  of  the  river,  ha^nng, 
like  the  first,  a  northwest  and  southeast  trend,  and  being  separated 
from  it  by  the  Gila  Eiver  and  low  fooMiills,  which  on  both  banks  of  the 
river  are  made  up  of  the  same  materials,  namely,  granitic  rocks  and  met- 
amorphic  slates,  the  latter  leaning  against  the  foot  of  the  more  elevated 
ridge,  which  is  entirely  composed  of  syenite.  The  slates  of  the  foot- 
hills stand  almost  vertical,  and  are  much  contorted,  containing  a  great 
namber  of  quartz-bands,  running  in  all  directions.  The  low  hills  imme- 
diately at  the  river-bank  are  entirely  denuded  of  gravel,  while  those 
nearer  to  the  main  ridge  are  thickly  covered  with  angular  granitic  and 
slate  detritus.  East  of  these  hills  no  more  mountains  are  encountexed 
antfl,  twenty-eight  miles  farther  over  a  large  sandy  plain,  Antelope  Peak 
is  reached.  This  mountain  rises  about  500  feet  above  the  level  of  the 
GOdi  and  presents  an  abi'ux)t,  almost  vertical  face  toward  that  vLvcr.    It 
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is  entirely  made  up  of  a  coarse  quartzy  conglomerate  and  of  brown  mica* 
ceous  sandstone,  which  in  many  places  seems  to  be  metamorphosed  and 
becomes  jasper-like.  No  fossils  were  observed.  At  the  foot  of  the 
precipice  mentioned  above  lie  large  masses  of  the  conglomerate  bax>ken 
off  from  above  and  scattered  in  all  directions.  Nothing  of  interest 
breaks  the  monotony  of  the  river-bottom  and  the  terraced  mesa  above, 
until  the  Big  ELorn  Mountains  are  reached,  which  consist  of  the  sam^ 
materials  as  Antelope  Peak,  but  they  repose  here  on  a  granitic  basis. 
Northeast  of  these  mountains,  on  the  opposite  side  of  the  river,  occors 
a  hot  spring  at  the  foot  of  a  series  of  erupted  hills,  which  is  much  vis- 
ited by  invalids.  It  is  located  on  Colonel  Woolsey's  ranch,  and  is  well 
known  throughout  Arizona.  Fourteen  to  sixteen  miles  east  of  this 
pl^ce  the  traveler  enters  on  one  of  the  most  extensive  volcanic  over- 
flows met  with  in  Arizona.  It  is  thirty-five  miles  broad  from  west  to 
east,  and  extends  for  a  much  greater  distance  from  north  to  south.  The 
material  is  a  dark  basaltic  lava,  which  covers  the  plateau  to  the  depth 
of  fh>m  2  to  25  feet.  The  Gila  Kiver  has  cut  through  this  overflow  fiN>m 
east  to  west^  and  this  caiion,  as  well  as  several  side  canons,  across 
which  the  road  leads,  afford  a  fine  opportunity  to  study  the  formation. 
In  nearly  every  place  where  the  lower  edge  of  the  lava  is  exposed,  a 
thin  layer  of  yellowish  white  •soft  sandstone  is  found  underlying  it  It 
contains  no  fossils.  This  sandstone  occupies  evidently  a  vast  portion 
of  Southwestern  Arizona.  I  have  found  it  on  the  plains  north  of  the 
Salt  Eiver,  and  also  north  of  Florence.  It  is  diflicult  to  determine  the 
source  of  the  enormous  mass  of  eruptive  material  which  covers  the 
plain ;  for  although  it  is  certainly  slightly  inclined  toward  the  southwest, 
and  several  cones  are  visible  at  a  distance  north  of  the  Gila,  to  which  tbi 
lava  extends,  and  in  the  neighborhood  of  which  the  hills,  too,  are  capped 
with  thick  layers  of  theeruptedmaterial,itisdiffieultto imagine  that  these 
floodscould  have  traveled  sixty  orseveuty-five  miles  without  cooling,  and 
the  overflow  may  have  come,  at  least  in  part,  from  the  southeast,  where 
in  the  distance  several  crater-shaped  mountains  are  also  visible.  The  lava 
plain  is  broken  in  one  place  by  several  hills,  through  a  canon  of  which 
the  road  leads,  and  where  whitish  trachytes,  containing  much  olivine  in 
the  seams,  and  red  ix)rphyries  are  exposed  to  view.  On  the  basalt  me- 
sas, the  ^^mal  pais ''of  the  iMexicans,  the  Oereus  (figanteus^  is  found  in 
abundaTice,  and  in  beautiful  specimens. 

To  the  east  the  road  leaves  now  the  river  and  pa^^ses  across  a  penin- 
sula formed  by  the  Sierra  Estrella  and  the  Gila  River  for  forty-five 
mile«,  where  it  reaches  the  Maricopa  Wells.  The  Sierra  Estrella  con- 
sists principally  of  syenites,  which  are  sunburnt  and  dark  on  the  outside. 
Looking  at  the  ontliue  of  the  crest  of  a  part  of  this  range  from  a  ce^ 
tain  position  to  the  eiist  of  it,  it  shows  a  striking  resemblance  to  a  mau'S 
head.    This  is  called  Montezuma's  Head  by  the  Pima  Indians. 

Above  Maricopa  Wells  the  road  strikes  the  river  again  at  the  Pima 
villages.  Here  the  Gila  has  formed  very  extensive  bottom-lands,  which 
stretch  away  to  the  caOons,  where  the  Gila  breaks  through  the  Pinal 
Mountains,  a  distance  of  about  thirty-five  miles.  At  Sacatou  the  Tucson 
route  leaves  the  Gila  in  a  southeast  direction.  The  whole  distance  to 
that  place  the  road  leads  over  a  level  country,  consisting  of  gravel  and 
sand  mesa,  which  is  only  in  a  few  places  broken  through  by  syenitic 
and  porphyritic  upheavals,  viz,  between  Sacaton  and  Bluewater,  where 
in  the  caiion  gneiss  is  exposed  besides  syenite,  and  at  the  Picacho  and 
the  point  of  t^e  mountain,  both  composed  of  a  reddish  tmchytic  rock. 
East  of  Tucson  the  mesa  is  traversed  by  several  exteusive  mountain 
ranges,  the  most  important  of  which  are  Uie  Sierra  Cataiina,  the  Siem 
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Calitxo,  and  the  Pinal  Bange,  the  continnation  of  which  toward  the 
south  are  the  Chiricahai  Moantains.  The  Sierra  Gatarina  consists  of 
granite,  trachjrte,  porphyry,  basalt,  and  sandstones  on  its  southern  ex- 
tremity, the  latter  overlaid  by  basalt  and  porphyry.  Dr.  Antisell  thiii^s 
these  sandstones  are  Devonian,  as  they  underlie  the  Carboniferous  lime- 
stones appearing  farther  to  the  east  in  the  Sierra  Calitro.  In  the  val- 
ley of  the  San  Pedro  gypseous  (cretaceous)  rocks  underlie  the  whole 
depression  between  the  Sierra  Gatarina  and  the  Sierra  Calitro  according 
to  the  same  authority,  and  these  are  covered  toward  the  south  near 
the  head  of  the  San  Pedro  by  Tertiary  gravel  conglomerate. 

The  Calitro  Mountains  are  made  up  principally  of  a  thick  red  sand- 
stone formation  capped  almost  throughout  by  Carboniferous  limestone, 
which  in  turn  is  in  some  places  covered  by  trappean  rocks.  The  next 
range  to  the  east  is  the  Chiricahui  Mountains,  which  consist  of-  granite 
overlaid  on  its  flanks  by  the  sandstones  and  limestone  mentioned  before. 
Between  the  two  last-named  mountains  lies  the  Playa  de  los  Pimas,  an 
extensive  plain,  under  which  the  sedimentary  strata  appearing  on  the 
flanks  of  the  ranges  dip  from  both  sides.  To  the  northwest  of  the 
Ghiiicahui  Mountains  rises  the  Pifialeno  Eange,  of  which  the  former  is 
only  a  southern  extension.  It  is  one  of  the  longest  ranges  in  Arizona, 
reaching  northwest  as  far  as  the  Kio  Verde  in  the  vicinity  of  Camp 
McDowell.  It  is  composed  of  the  same  materials  that  compose  the 
Chiricahui  Mountains,  but  reaches  a  much  higher  elevation. 

North  of  the  Gila  and  Salt  Eivers  and  west  of  the  Verde,  the  country 
looks  very  much  like  that  immediately  west  of  Tucson.  It  is  an  im- 
mense plain,  which  rises  to  the  northeast  and  north  until  it  reaches 
the  Tonto  plateau  in  the  first,  and  the  foot-hills  of  the  Sierra  Prieta  in 
the  second,  direction.  The  mountains  in  the  vicinity  of  the  Upper  Salt 
Biver  crossing  consist  of  granite,  on  which  rest  red  sandstone  and 
coarse  conglomerates  dipping  to  the  west.  The  same  conglomerates 
compose  the  isolated  hills  to  the  south  of  the  road  from  Salt  River 
crossing  to  Phoenix,'  while  north  of  that  road  appear  meta^lorphic 
slates  in  the  mountains.  The  plain  is  here  underlain  by  a  thin  layer  of 
soft,  gray  sandstone,  probably  the  same  which  underlies  the  basalt  over- 
flow mentioned  as  occurring  on  the  Gila  Kiver.  In  some  of  the  arroyos 
of  this  plain  a  light-colored,  soft  limestone  is  visible,  underlying  the 
sandstone,  very  similar  to  that  found  at  Tucson,  which  is  considered 
Cretaceous.    No  fossils  were  noticed  in  either  of  these  strata. 

On  the  road  from  Phcenix  to  Wickenburg  the  road  leads  continually 
over  the  mesa  without  striking  any  of  the  ^Most  mountains"  visible  on 
both  sides  at  a  distance.  The  mesa  is  thickly  covered  with  gravel  and 
detritus  from  the  mountains  to  the  north  and  northeast,  and  no  rock  in 
place  is  visible  until,  about  twenty  miles  south  of  Wickenburg,  the  caiion 
of  the  Hassyampa  is  reached.  Here  are  exposed  for  the  whole  length 
of  the  cafion  proper,  about  flfteeu  miles,  great  masses  of  red  and  gray 
sandstone,  frequently  metamorphosed,  and  never  exhibiting  a  distinct 
stratiflcation.  In  fact,  this  district  has  evidently  been  greatly  disturbed, 
as  becomes  apparent,  on  the  road  from  Wickenburg  to  the  Vulture  mine, 
and  also  on  that  to  La  Paz,  where  the  metamorphic  slates  stand  almost 
vertical. 

Directly  northwest  of  Wickenburg,  over  a  level  mesa  and  eighteen 
miles  distant,  rise  the  Martinez  or  Date  Creek  Mountains.    They  are  en- 
tirely composed  of  granite  and  syenite,  much  crossed  by  dikes  of  green 
stone-slate  and  quartz.    Following  the  road  from  Camp  Date  Creek  to 
I^esoott  north,  an  elevated  table-land  is  crossed,  which  is  entirely  cov 
eied  with  scoriie.    It  forms  the  di\ide  between  Martinez  Creek  and  tlv^ 
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head-waters  of  the  Santa  Maria.    Bell's  Canon,  a  grand  cut  throa^fh 
vast  granitic  accumulations,  which,  are  frequently  crossed  by  qoartate 
dikes,  is  passed  in  descending  in  the  valleys  to  the  north,  which  an 
formed  by  the  creeks  running  into  the  Santa  Maria.    These  valleys  ibrm 
beautiful  basins,  and  are  covered  with  a  fertile  soiL    The  geology  of 
this  region  is  very  interesting,  but  the  party  being  very  weak  the  imme- 
diate vicinity  of  the  trail  could  not  be  le^  on  account  of  the  hostile 
Apache-Mojaves,  which  swarm  in  these  rocky  defiles.    The  great  balk 
of  tibe  rocks,  howevever,  is  granitic,  but  metamorphic  rocks  abound,  and 
in  one  of  the  valleys  large  masses  of  white  sandstone  standing  isolated  in 
the  valley,  as  left  by  erosion,  were  noticed,  and  opposite,  more  than  one 
thousand  yards  distant,  the  same  beds  could  be  observed  forming  the  mar- 
gin of  the  valley  toward  the  es»t  and  disappearing  under  the  gravel- 
covered  mesa.    Vegetation  is  here  improving  continually,  as  the  road 
approaches  nearer  to  the  Sierra  Prieta,  and  the  whole  surface  rises  veiy 
rapidly.     In  the  valleys  live-oak,  cedar,  and  a  dense  chaparral  of  a 
small  bush-like  oak  are  met  with  until  at  the  northern  base  of  the 
Granite  Mountain,  around  which  the  road  leads,  the  first  juniper  and 
pine  forests  are  met  with.    The  western  and  northern  base  of  the  Siena 
Prieta,  the  northwestern  terminus  of  which  is  Granite  Mountain,  is 
flanked  by  a  broad  belt  of  metamorphic  slates,  which  extends  west  to 
Williamson's  Valley,  the  slates  standing  steepest  nearest  to  the  main 
granite  ridge.    Granite  Mountain  presents  a  very  imposing  spectacle, 
liising  3,000  feet  above  the  valley  north  of  it,  its  rugged  sides  are  cov- 
ered with  immense  granite  boulders,  which  are  inled  up  in  the  most 
picturesque  manner.    Its  greater  part  is  uncovered  by  vegetation,  bat 
on  the  northern  slope  the  ravines  coming  down  from  the  central  ridge 
are  thickly  covered  with  large  pine  to  the  top.    Toward  the  southeast 
it  runs  out  into  the  pine  and  gniss  covered  Sierra  Prieta  Range.    This 
range  contains  all  the  mining  districts  in  the  vicinity  of  Prescott,  and, 
as  I  shall  refer  frequently'  to  its  geological  structure^  I  will  here  dismiss 
it,  saying  only  that  it  is  made  up  piincipally  of  granitic  rocks,  which  are 
often  cut  by  dikes  of  porphyry  and  greenstone,  and  flanked  by  meta- 
morphic slates  in  every  direction.    It  is  over  sixty  miles  long  and  about 
thirty-five  miles  wide.    To  the  east  and  north  of  it  stretch  the  Tonto 
and  San  Francisco  plateaus,  separated  fi-om  it  by  the  Val  de  Chino  and 
the  Agua  Frio  Valley.    The  Tonto  plateau  is  reported  to  be  underlain 
by  limestone  and  sandstone,  and  as  it  is  only  part  of  the  great  table- 
land to  the  east  accidentally  cut  oil*  from  it  by  the  deeply  eroded  val- 
ley of  the  Verde,  the  latter  is  probably  formed  by  the  same  rocks.    Still 
farther  to  the  east  lies  the  great  MogoUon  Ilange,  the  geology  of  which 
is  not  known.    It  is  the  home  of  the  most  dangerous  i>ortion  of  the 
Apaches,  and  has  not  yet  been  explored  satisfactorily. 

In  Northern  Arizona  the  sedimentary  strata  underlying  the  extensive 
plains  and  table-lands  stretching  almost  unbroken  from  the  Colorado 
River  to  Kcw  Mexico  and  north  into  Utah  Territory  are  better  exposed 
to  view  than  in  other  portions  of  the  country.  The  Great  Canon  of  the 
Colorado  has  been  eroded  over  6,000  feet  deep,  and  exposes  all  the  sedi- 
mentary strata  of  the  region  down  to  the  underlying  granite.  Dr.  New- 
berry, in  his  admirable  report  on  the  geology  of  the  route  explored  by 
Lieutenant  Ives's  party,  in  the  latter  part  of  1857  and  spring  of  1858,  says, 
in  relation  to  this  stupendous  caSon,  and  the  country  to  the  east  ami 
northeast  of  it : 

"  That  portion  of  the  ccDtrnl  plateau  which  lies  west  of  the  Rocky  Mouutaius  varies  ' 
iu  cleviitiou  from  5,000  to  ^■,U00  feet ;  the  BiiiaHcr  immher  representing  the  altitude  of 
its  fiurfAce  where  deeply  eroded.    Its  average  altitude  in  the  vicinity  of  our  route  may 
bo  estimated  «t  6,000  feet. 
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this  plateau  the  Colorado  formerly  flowed  for  at  least  five  hundred  miles  of  its 
mt  in  the  lapse  of  ages  its  rapid  carrent  has  oat  its  bed  down  throngh  all  the 
tary  strata,  and  several  hundred  feet  into  the  granite  base,  on  which  they  rest, 
^hree  hundred  miles  the  cut  edges  of  the  table-lands  rise  abruptly,  often  peipen- 
J,  from  the  water's  edge,  forming  walls  fkom  3,000  to  6,000  feet  in  neigfat. 
he  Great  Cafion  of  the  Colorado,  the  most  magnifieent  gorge,  as  well  as  the 
i  geological  section,  of  which  we  have  any  knowledge. 

3<i<m  of  the  Canon  of  the  Colorado  on  the  high  mesa  xeeet  of  the  Little  Colorado. 
[For  heights  above  the  Colorado  gubtract  1,300  feet  from  the  height!  abore  iea*leveL] 


Names  of  strata. 


Heights  above  •ea4eTeL 


rboniferons  limestone 

6. 800  feet 

tHI*<1  sanditonM .......... 

» 

1 

• 

areons     sandstone,    with 
a. 

5, 000  feet 
4,600  feet 

rboniferons  (t)  limestone. .. 

k 

)s,  shales,  and  grits 

#«\ 

• 

(') 

• 

* 

• 

' 

m,  mnd,  rocks,  and  sand- 

landstone. ...... ....■■■■■.. 

.S;300feet 

Bed  of  river  1,300  feet 
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"  That  i^rtlon  of  the  table-lknds  lying  between  the  month  of  the  Yirgen  and  the  Little 
Colorado  iBcomnoflod  of  over  4,000  feet  of  sedimentary  rocks,  representing  the  Silarinn, 
Devonian,  and  Carboniferous^  epochs. 

**  The  Silurian  and  Devonian  strata  are  entirely  conformable  among  themselves  and 
with  the  Carboniferous  rocks.  They  lie  nearly  horizontally  upon  the  granite,  forming 
a  series  of  sandstones,  limestones,  and  shales  about  two  thousand  feet  in  thioknesB. 
The  Carboniferous  series  consists  of  over  two  thousand  feet  of  limestones,  sandstonei^ 
and  gypHum,  apparently  all  marine,  and  often  highly  fossil  if crous.  The  npper  mem- 
bers of  the  latter  series  form  the  surface  of  the  mesas  west  of  the  Little  Colorado,  upon 
which  the  volcanic  group  of  the  San  Francisco  Mountains  rests  as  a  base. 

"  North  of  the  Colorado,  near  the  Mormon  town  of  Parawan,  it  is  said  that  the  trae 
Coal-Measures  make  their  appearance,  with  workable  beds  of  coal ;  bnt  sonth  of  the 
river  an  open  sea  existed  during  the  entire  Carboniferous  epoch;  the  'mountain  lime- 
stone '  appearing,  if  at  all,  in  the  caQou  of  the  Colorado,  and  the  Coal-Measnres  being 
represented  here,  as  is  the  case  farther  eastward  in  New  ]&iBxico,  by  massive  beds  of 
limestone,  heretofore  considered,  as  I  think  erroneously,  the  equivsuents  of  the  lower 
Carboniferous  or  *  mountain  limestone.'" 

'*'  The  strata  composing  the  plateau  bordering  the  Great  and  Little  Colorados  by  their 
dip  form  an  elongated  basin,  of  which  the  greatest  diameter  extends  from  thoMogollon 
Mountains  northwesterly  into  Utah.    The  Great  Colorado  crosses  that  line  nearlv  at 
ri^ht  angles;  the  course  of  the  Little  Colorado  being  parallel  to  and  locally  coincident 
with  it.    Near  the  western  margin  of  the  basin  some  of  the  older  sedimentary  strata 
are  seen  dipping  eastward,  resting  on  the  flanks  of  the  mountain  chains,  which  I  have 
described  as  bounding  the  plateau  in  that  direction.    They  here  present  bold  escar]^ 
ments  toward  the  west,  oftoner  the  result  of  erosion  than  fracture.    They  have  evi- 
dently been  elevated  by  the  upheaval  of  the  plntonic  rocks  upon  which  they  rest; 
but  as  they  tire  usually  quite  unchanged,  the  igneous  rocks  could  not  then  have  been 
in  a  state  of  fusion,  but  were  themsehres  the  products  of  anterior  eruptions.    The  eld- 
est Paleozoic  rocks  are  nowhere  on  our  route  included  in  the  elevated  escarpments  to 
which  I  have  referred :  and  in  the  Great  CaRon  the  lower  members  of  the  series  are 
seen  deposited  arouna  and  abutting  against  pinnacles  and  ridges  of  granite,  which 
seem  to  be  spurs  from  the  Ccrbat  or  Azt^e  Mountains.    Hence  it  appears  that  the  moun- 
tain chains  which  bound  the  plateau  on  the  west  existed,  at  least  in  embryo,  before 
the  dawn  of  the  Paleozoic  period,  and  formed  a  barrier  which,  to  a  great  degree,  lim- 
ited the  deposition  of  the  Silurian  and  Devonian  strata  to  the  basin-like  area  l^ing 
eiist  of  them." 

"  The  same  phenomena  recur  on  the  other  side  of  the  plateau,  near  the  Rio  Grande, 
where  the  Carboniferous  strata  are  upheaved  in  many  places,  and  are  seen  to  rest  di- 
rectly upon  the  granite.  The  absence  of  the  older  rock  in  both  instances  is  doubtless 
dependent  upon  a  common  canse. 

''As  has  been  mentioned,  it  may  well  be  suspected  that  some  of  the  strata  composing 
the  great  ])lateau  recur  on  the  western  side  of  the  Black  Mountains,  beneath  the  Ter- 
tiaries  of  the  synclinal  trough  of  the  Colorado  basin;  and  that  fused  they  form  soDO 
of  the  porphyries,  trachytes,  &:c.,  which  characterize  the  mountain  chains  of  that 
region. 

"The  Silurian  and  Devonian  sandstones  are  not  recognizable  in  any  of  the  mefaimor- 
phosed  strata  of  the  Peninsular  Sierra,  (nor  are  any  of  the  rocks  of  the  table-lands, 
unless,  perhaps,  the  Carboniferous  limestone,)  though  they  may  be  represented  by  the 
foliated  granites  and  schists.  It  is  quite  possible,  therefore,  that  the  sediments  derived 
from  the  erosion  of  the  land  during  the  older  Paleozoic  periods  did  not  extend  so  for 
into  the  ocean,  which  bordered  it  on  the  west. 

**  In  crossing  the  table-lands  in  a  direction  from  southwest  to  northeast,  or  nearly  in 
the  line  of  the  transvere  diameter  of  the  trough  formed  by  the  strata,  I  obtained  a 
section,  of  which  the  general  features  are  as  follows :  Leaving  the  Lower  Colorado, 
where  its  bed  is  less  than  500  feet  above  the  sea-level,  we  crossed  threo  mountain 
chains,  of  which  the  eastern  bases  are,  respectively,  many  hundred  feet  higher  thaa 
the  western.  When  we  had  passed  the  third  of  these  ranges,  at  an  elevation  of  nearly 
5,000  feet,  wo  found  ourselves  on  Lower  Carboniferous  strata,  of  which  the  upturned 
and  broken  edges  form  part  of  the  crest  of  the  mountains.  They  thence  extend  east- 
ward in  a  plateau,  having  a  distinct  dip  in  that  direction. 

"  ITiis  plateau  is  locally  much  broken  and  covered  by  floods  of  lava,  which  have 
flowed  from  the  mountains  we  had  passed  ;  and  yet,  from  commanding  points  of  view, 
we  could  see  that  it  had  a  distinct  existence,  stretching  far  away  as  a  marc^in  to  the 
mount^iins,  in  a  northwesterly  direction.  It  is  bounded  on  the  east  by  a  wall  several 
hundred  feet  in  height — in  many  places  perpendicular,  and  generally  abrupt — formed 
by  the  cut  edge  of  a  portion  of  tlie  Middle  Carboniferous  series.  Having  ascended 
this  wall,  we  found  our  view  again  limit-ed  on  the  east  by  the  bold  escarpments  of  the 
edge  of  another  and  much  higher  mesa,  which,  with  its  salient  angles,  stretched  away 
in  magnificent  perspective  both  to  the  north  and  south. 

'^  The  Burfaco  of  this  mesa  has  an  altitude  of  nearly  7,000  feet,  due  in  part  to  a  line  of 
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npheaval  which  traveiHee  it  with  a  trond  nearly  north-northwest  and  sonth-sontheaet. 
It  is  conipoaed  of  the  Upper  Carbouiforoua  strata ;  the  later  members  of  that  series 
forming  toe  sarface-rock  of  a  broad  belt  of  country  extending,  from  a  point  southeast 
of  the  San  l^Yancisco  Mountains',  northwest  across  the  Colorado  into  Utah.'' 

''The  great  volcanic  yent  of  the  last-mentioned  mountain  has  been  opened  np 
through  this  mesa,  and  has  doubtless  been  an  important  azent  in  its  elevation.  Ap- 
parently little  disruption  has  been  occasioned  by  it,  but  the  floods  of  lava  and 
neape  of  ashes  which  have  been  thrown  out  of  its  many  flues  cover  and  conceal  the 
underlying  sedimentary  strata  in  its  viciuity. 

"  The  suHace-roek  of  the  high  mesa  dips  rapidly  toward  the  northeast,  and  forms  the 
western  slope  of  the  broafl  valley  of  erosion  through  which  the  drainage  of  the  north- 
em  declivities  of  the  Mo^oUon  and  San  Francisco  Mountains  was  formerly  carried  to 
the  Colorado ;  and  of  which  the  surface  is  now  cut  by  the  profound  chasms,  in  the  in- 
accessible depths  of  which  flow  Cascade  River,  and  through  a  part  of  its  coarse  the 
Little  Colorado.  ^ 

'*  The  opposite  side  of  tnis  valley  is  formed  by  a  third  mesd  wall,  which  at  the  cros^ 
iD£[  of  the  Little  Colorado  is,  witn  the  slope  at  its  base,  at  least  1,000  feet  in  height. 
This  mesa  is  composed  of  deep-red  sandstones,  shales,  and  conglomerates,  resting  con- 
ibrmably  on  the  Upper  Carboniferous  limestone,  over  which  ls  a  series  of  variegated 
marls,  with  bands  of  magnesian  limestone.  The  latter  series  forms  the  surface  of  the 
mesa  for  many  miles  toward  the  northeast,  and  has  an  aggregate  thickness  of  perhaps 
1.500  feet. 

"The  variegated  marls  and  the  underlying  red  standstonos  are  all  regarded  as  Triassio 
by  Mr.  Marcou,  but  the  marls  exhibit  a  remarkable  lithological  identity  from  top  to 
bottom,  and  the  upper  portion  contains  plants  of  Jurassic  affinities.  Without  more 
foflsils  from  these  formations  it  seems  to  me  at  least  doutbful  whether  we  can  draw  tlie 
lines  of  classification  as  sharply  as  he  has  done ;  anil  it  would  even  be  a  little  surpris- 
ing if  there  shonld  ever  be  round  good  paleontolof^ical  evidence  for  the  identification 
9f  all  the  European  subdivisions  of  the  Permian,  Triassic,  Jurassic,  and  Chalk,  of  which 
he  claims  to  have  demonstrat<id  the  existence  in  this  vicinity.'' 

"  Upon  the  mesa  of  the  variegated  marls  at  the  Moquis  villages  rises  still  another  to 
the  height  of  800  or  900  feet,  cou)i)osed  of  coarse  yellow  sandstones,  green  shales,  and 
beds  of  lignite — a  group  of  strata  which  has  been  called  Jurassic,  but  which  contain 
impressions  of  dicotyledonous  leaves,  with  JmmoniteSt  Gryphaeoy  and  Inoceramtts  of 
Cretaceous  species.  These  fossils  leave  no  room  for  doubt  in  reference  to  the  age  of 
Uie  strata  which  contain  them,  but  prove  them  to  bo  Lower  Cretaceous. 

"  This  mesa  is,  geologically  and  physically,  the  highest  which  we  actually  passed 
over  on  onr  route  west  of  the  Rocky  Mountains.  Near  Fort  Defiance  its  •  summit  has 
an  altitude  of  nearly  8,000  feet.  It  should  also  be  said  that  basin-shaped  depressions  on 
this  mesa  contain  fresh- water  Tertiary  strata,  both  east  and  west  of  the  great  *  Di- 
vide.' At  the  Moquis  villages,  the  strata  forming  tbe  table-lands  begin  to  rise  toward 
the  east ;  and  near  Fort  Defiance  they  plainly  snow  the  disturbing  influence  of  the 
most  westerly  axis  of  elevation  of  the  Rocky  Mountain  system.  Farther  east,  to  and 
beyond  the  Rio  Grande^  tliey  are  much  dislocated,  and  finally  lose  their  distinctive 
character  in  the  intricacies  of  the  mountain  ranges." 

"  In  the  interval  between  Fort  Defiance  and  the  Rio  Grande  is  another  great  volcanic 
mountain — Mount  Taylor— (San  Mateo)  which,  like  that  of  San  Francisco,  has  burst 
through  the  sedimentary'  strata  and  poured  over  them  floods  of  lava,  which  are  as 
fSresh  aa  though  ejected  byt  yesterday.^ 

"I  have  said  that  the  Lower  Cretaceous  mesa  was  the  highest  of  the  table-lands 
which  we  passed  over,  and  3'et  another  must  be  added  to  the  series  beforS  my  descrip- 
tion of  them  will  be  complete. 

"On  onr  route  across  the  continent,  we  passed  somewhat  south  of  the  center  of  what 
we  may,  perhaps,  proi)erly  call  the  basin  of  the  Upper  Colorado,  and  did  not,  there- 
fore, mount  cjuite  to  the  summit  of  its  geological  series.  Groing  north  from  the  Moquis 
villages,  on  tue  Lower  Cretaceous  mesa,  our  progress  was  arrested  by  a  want  of  water, 
the  surface  being  everywhere  cut  by  deep  caiious,  by  which  it  is  <lrained  to  excess, 
every  rain-drop  which  YnlLs  fiiuling  its  way  iniinediately  into  the  bottom  of  these  ra- 
vines, where  it  is  hurried  off  to  the  far  deeper  cafions  of  the  Colorado  and  its  larger 
tributaries.  Before  we  turned  back,  however,  we  had  approached  nearly  to  the  base 
of  a  wall  rising  abruptly  from  the  mesa  in  which  wo  stood,  to  the  height  of  more  than 
1,000  f^et.  This  wall  was  as  white  as  chalk,  and  reflected  the  sunlight  like  a  bank  of 
snow.  It  is  evidently  the  edge  of  another  and  higher  plateau,  and  apparently  reaches 
to  the  Great  Colora<lo,  wJiere  it  caps  the  '  high  mesa,'  forming  part  ot  the  stupendous 
mnral  faces,  presented  toward  the  south  and  west,  which  were  distinotly  visible  when 
we  bad  receded  from  them  to  the  distance  of  a  hundred  miles." 

"What  is  the  character  of  this  upper  mesa  I  had  no  means  of  determining  at  this 
time,  and  even  now  there  may  be  son^e  question  about  it ;  but  I  have  scarcely  a  doubt- 
that  it  is  composed  of  the  Upper  Cretaceous  strata,  the  equivalent  of  the  *  white  chalk- 
of  Euroiie." 
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•  On  the  road  from  Fort  Mojave  to  Prescott  very  few  sedimentary 
rocks  are  exposed  to  view.    The  slope  from  the  Colorado  River  to  the 
Black  3Iountains  is  thickly  covered  with  the  detritus  from  the  range^ 
and  only  in  the  deepest  of  the  dry  arroyos  mnning  up  from  the  river 
toward  the  mountains,  beds  of  coarse  conglomerate,  and  in  one  instance 
a  thin  layer  of  soft,  gray  limestone,  are  seen  in  the  steep  sides.    The 
pebbles  forming  the  conglomerate  are  firmly  cemented,  and  consist  of 
granites,  porphyries,  trachytes,  and  quartzite.    The  Black  Monntains 
exhibit  the  greatest  variety  of  erupted  rocks  I  have  ever  met  with  in  a 
single  locality.    They  are  porphyries,  trachytes,  and  basalt^  exhibiting 
the  most  \ivid  and  varied  colors  imaginable.    On  the  eastern  flank  <rf 
the  range  yellowish -gray,  soft  sandstones  occur,  wJi^ch  are  in  places  con- 
siderably metamorphosed.    The  valley  between  this  range  and  the  fol- 
lowing one  to  the  east,  the  Cerbat  Mountains,  is  fifteen  miles  wide,  and 
slopes  from  either  side  toward  the  middle.    It  is  much  higher  than  the 
sloping  ground  west  of  the  Black  Mountains,  and  entirely  without 
water.    The  Cerbat  Kange  consists  in  its  great  mass  of  granite  and 
syenite,  but  i>orphyries,  trachytes,  and  trap  occur  on  both  £nks.    East 
of  it  lies  the  great  Hualpai  Valley,  higher  than  the  foregoing,  and 
some  twenty  miles  wide  from  east  to  west,  while  north  and  south  it 
stretches  from  the  big  bend  of  the  Colorado  to  the  Mojave  Range.    East 
of  the  road  leads  over  the  granitic  foothills  of  the  Aquarius  Mountains 
and  over  a  series  of  low  hills  and  through  caiions,  all  exhibiting  gra- 
nitic and  metamorphic  rocks,  to  the  Willows.    Still  farther  east  th^ 
valley  of  Fort  Rock  Springs  exhibits  immense  masses  of  gray  and  red — 
dish-brown  sandstones,  which,  in  several  instances,  cap  isolated  granit 
cones.    They  have  preserved  their  horizontal  position  in  all  these 
the  valley  being  evidently  one  of  erosion.    These  hills  present  a  curiou 
aspect,  their  sides  being  gently  sloped  for  two  or  three  hundred  feetrfl 
from  the  base,  and  then,  when  the  layers  of  stratified  rock  are  reached^ 
suddenly  exhibiting  a  cap  of  from  30  to  60  feet  in  thickness,  with  per — 
pendicular  edges  all  around,  so  that  it  is  difficult  to  gain  access  to  th€^ 
top.    On  the  top  of  several  of  these  hills  are  the  remnants  of  old  ludiaii^ 
towns,  the  last  steps  to  which  could  evidently  not  be  ascende^l  except:::^ 
by  ladders.    To  the  east  of  this  point  the  road  leads  entirely  over  red  andK 
gray  sandstones,  forming  a  surface  rapidly  ascending  toward  the  Aztecs 
Range,  which  is  crossed  by  the  pass  of  the  same  name.    The  caiio» 
leading  down  to  the  eastern  foot  of  these  mountains  exhibits  coarse- 
grained granite  capped  for  twelve  miles  by  a  continuous  thick  layer  of 
brown  sandstone  dipping  to  the  northeast.    From  this  point  to  Prescott 
the  road  leads  southeast  tbrongh  Williamson's  Valley,  a  beautiful  agri- 
cultural district,  exhibiting  no  stratified  rocks,  and  then  over  the  up 
turned  edges  of  the  metamorphic  rocks  forming  the  foot-hills  northwest 
of  the  Sierra  Prieta  to  Granite  Mountain  and  the  valley  of  Granite 
Creek,  where  Prescott  is  located. 

The  geology  of  the  valley  of  the  Great  Colorado,  from  Fort  Mojave, 
may  be  indicated  in  a  few  words.  The  sedimentary  strata  of  the  entire 
valley  consist  of  Quateraarj'  and  Tertiary  (?)  gravels  and  conglomerates, 
varied  iu  a  few  localities  by  a  layer  of  white,  inftisorial  earth,  as  in  the 
side  canon  southwest  of  the  Cbeiiiehuevis  Valley.  The  bottom-lands 
consist  of  calcareous  sands  and  clays,  the  former  predominating.  A 
great  number  of  mountain  chains  skirt  both  banks  of  the  stream,  some- 
times coining  quite  up  to  it  and  crossing  it,  and  in  a  few  cases  running 

•  TLo  remaiiider  of  this  chapter  is  left  in  the  first  person,  as  Mr.  Eilcrs  trauamitted 
St  to  me^  and  iu  his  own  words. — R.  W.  R. 
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parallel  to  it.  These  moimtaiDS  are  composed  of  granites,  syenites, 
porphyries,  trachytes,  greenstones,  basalt,  and  metamorphic  slates,  and 
most  of  them  contain  a  vast  number  of  mineral  veins.  They  are  quite 
destitute  of  vegetation  and  very  rugged  in  outline,  presenting  the  most 
fantastic  shapes  and  imparting  to  the  entire  landscax)e  a  somber, 
dreary  hue. 

The  country  intervening  between  the  Gila  route  on  the  south  and  the 
Mohave  route  on  the  north  is  crossed  by  the  road  from  La  Paz  to 
Wickeuburg.  This  road,  one  hundred  and  twenty-eight  miles  long, 
leads  over  a  continually  rising  plain,  which  is  only  in  one  place,  at  the 
80-called  *'  Granite  Wash,"  broken  by  an  upheaval  of  coarse-grained 
granite.  The  mesa  is  covered  throughout  with  the  detritus  from  the 
mountain  chains  visible  to  the  north  and  northeast,  and  exhibits  no 
rocks  in  place  until  the  canons  and  ravines  leading  to  the  Hassyampa 
above  Wickeuburg  are  reached.  Here  the  same  metamorphic  slates  and 
quartzites,  with  occasional  porphyries  and  basalts,  are  exposed,  which 
are  mentioned  before  as  occurring  to  the  south  and  southwest  of  Wick- 
euburg. 

I  have  thus  endeavored  to  give  a  general  outline  of  the  geology  of 
the  known  iK)rtions  of  Aiizona  Territory,  well  aware  that  it  will  require 
T'ery  extended  and  protracted  surveys  to  definitely  settle  its  details  and 
their  relations  to  each  other  over  so  vast  an  area.  The  latter  is  especially 
difficult  from  the  absence  of  fossils  in  most  of  the  exposed  sedimentaiy 
strata,  and  their  extraordinary  frequent  dislocation  and  metamorphosis 
by  intruded  igneous  rocks.  These  exist  in  the  Territory  in  greater 
abundance  and  variety  and  I  think  of  more  different  ages  than  in  most 
countries  of  which  the  geological  structure  is  now  known,  and  it  is 
therefore  not  surprising  that  they  are  so  extensively  and  generally  ac- 
companied and  crossed  by  veins  containing  the  ores  of  nearly  all  the 
useful  metals. 

YAVAPAI  COUNTY. 

The  mining  districts  of  the  Sierra  Prieta, — The  Sierra  Prieta  has  been 
repeatedly  mentioned  in  the  preceding  pages.  The  characteristics  of 
this  important  range  differ  entirely  from  those  of  the  mountain  chains 
to  the  south,  southwest,  and  west  of  it.  While  the  latter  rise  suddenly 
out  of  the  level  plains  and  mesas  like  rugged  islands  out  of  an  ocean, 
surrounded  on  all  sides,  as  it  were,  by  the  level  sea  of  sand  and  gravel 
up  to  the  very  foot  of  their  cragg}'  sides,  the  main  granitic  axis  of  the 
Sierra  Prieta  is  on  both  the  northeast  and  southwest  slopes  flanked  by 
a  multitude  of  low  hills  stretching  away  from  the  central  line  of  the  up- 
heaval for  many  miles,  and  joining  around  its  northern  as  well  as  its 
southern  terminus.  On  both  these  extremities,  however,  the  decline  in 
.  altitude  is  much  more  sudden  than  along  the  sides  of  the  range,  thus 
forming  on  the  northwest  Granite  Mountain,  a  grand  mass  of  granite, 
visible  for  many  miles  in  all  directions,  and  on  the  southeast  Bradshaw 
Mountain  an  equally  precipitous  but  not  quite  as  rocky  elevation.  The 
foot-hills  on  both  sides  of  the  chain  consist  of  metamorphic  slates,  which 
are  highly  inclined  and  frequently  even  verticaL  On  the  northwest, 
north,  and  northeast  these  slates  course  parallel  to  the  main  granite 
spine,  but  toward  the  southeast  they*  impinge  on  it  more  and  more,  and 
part  of  thein  even  form  the  east  side  of  the  Bradshaw  Moiiiitain,  and 
cross  its  southeastern  slope. 

In  the  Sierra  Prieta  and  its  foot-hills  are  located  some  of  the  most 
important  mining  districts  of  Arizona.  They  assume  especially  higher 
importance  because  in  these  districts  the  items  of  wood  and  water  are 
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abundantly  provided  for — a  recommendation  which  cannot  be  applied 
to  most  of  the  other  mining  districts  of  Arizona.  A  namber  of  creeks 
head  in  the  Sierra  Prieta,  the  most  important  of  which  are  the  forks  cf 
the  Hassyampa,  Lynx,  Big  Bug,  Turkey,  Walnut,  and  Granite  Creeks. 
They  flow  into  the  Hassyampa,  Agna  EYio,  and  Verde  or  San  Francisco 
Bivers,  and  in  ordinary  seasons  contain  sufficient  water  the  year  aronnd 
to  run  stamp-mills.  For  extensive  placer-mining,  however,  they  famish 
enough  water  for  about  half  of  the  year  only. 

The  whole  main  range  of  the  Sierra  Frieta  is  covered  with  timber, 
and  the  northeast  sloi>e  is  especially  thickly  covered  with  a  most  beau- 
tiful pine  forest.  The  valleys  and  mountain-sides  are  everywhere  cov- 
ered with  a  thick  growth  of  bunch-grasses,  including  two  kinds  of  gra- 
ma J  and  the  magnificent  pines,  the  meadow-like  surface  here  and  there 
vaned  by  irregular  piles  of  granitic  boulders,  and  the  deep  and  narrow 
valleys  of  the  main  creeks,  impress  u^on  the  region  the  character  of  a 
park  laid  out  by  nature  in  the  grandest  and  most  picturesque  style. 

Hassyampa  district  is  situated  on  the  southwest  flank  of  the  Sierra 
Prieta,  on  the  two  forks  of  the  Hassyampa  Biver  and  Maple  Gulch. 
The  district  was  first  visited  and  organized  by  prospectors  in  the  spring 
of  1864,  originally  to  work  the  placers  only,  but  subsequently  a  large 
numl>er  of  quartz  veins  were  discovered  and  located.  At  the  present 
time  few  of  the  quartz  leads  in  this  district  are  worked,  but  the  placers 
along  the  several  affluents  of  the  Hassyampa  and  those  on  the  main 
stream  furnish  employment  for  qnite  a  number  of  miners.  The  placer- 
gold  is  distributed  everywhere  in  the  district — even  the  heads  of  the 
smallest  side-valleys  and  the  slightest  depressions  on  the  top  of  the 
mountains  containing  it.  The  earth  and  gravel  containing  the  gold  are 
nowhere  deep,  hardly  ever  more  than  6  feet,  and  the  whole  detritus  is 
evidently  of  local  origin,  and  furnished  by  the  decomposition  of  the  un- 
derlying granitic  and  metaniorphic  rocks  with  their  veins.  The  narrow- 
ness of  the  valleys — often  only  12  or  15  feet  wide — has  prevented  placer- 
mining  on  a  large  scale,  and  the  danger  from  Indians  for  a  small  num- 
ber of  whites  collected  at  any  one  point  has  also  deterred  many  from 
following  this  branch  of  mining.  According  to  the  best  information  I 
could  obtain,  these  placers  i>ay  from  $3  to  $G  per  hand  per  day — a  yield 
which,  in  California,  would  be  considered  quite  satisfactory;  and,  in  iso- 
lated eases,  as  much  as  8200  per  hand  has  been  obtained.  The  placers 
on  the  main  creeks,  where  water  is  abundant  for  the  rocker  and  sluice- 
boxes,  have,  to  a  great  extent,  been  worked  over  j  but  at  the  heads  of 
the  valleys  this  is  not  the  case.  Nor  will  these  higher  placers  ever  he 
available  for  i)rofitable  working,  except  on  a  small  scale  during  winter, 
after  the  melting  of  heavy  snows,  simi»ly  because  no  supply  of  water  can 
be  brought  to  tliem,  unfess  the  climatic  conditions  of  the  country  he 
entirely  changed.  The  drought  during  last  year  was  very  severe,  and 
hindered  washing  for  gold  greatly,  but  the  next  season  it  is  hoped  will 
make  up  for  this,  and  several  long  flumes  are  now  under  construction. 
The  number  of  quartz  veins  in  this  district,  as  indeed  in  every  one  in 
the  Sierra  Prieta,  is  astonishingly^  large.  Only  a  few  of  them,  however, 
have  been  prospected  in  depth,  and  all  of  these  revealed  the  unpleasant 
fact  that  the  decomposed  quartz  carrying  free  gold  reaches  only  down 
to  a  small  depth — generally  30  to  60  feet — where  water  is  encountered 
and  the  undecomposed  sulphurets  of  iron,  copper,  lead,  and  zinc.  Al- 
though these  are  in  nearly  all  cases  gold-bearing:,  they  have  so  far  not 
been  available  as  a  gold  ore,  for  the  lack  of  a  cheap  process  to  benefi- 
ciate  them.  Most  of  the  veins  in  this  district  occur  in  either  syenite, 
greenatoney  or  metamorphic  slates.     Although,  as  mentioned  Ijefore, 
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ly  a  few  of  these  veins  are  at  present  worked,  I  will  enumerate  some 
them  in  the  following  as  an  illustration  of  the  character  of  the  lodes 
this  district : 

Che  Chase  vein  is  situated  on  a  long  hill  on  the  southeast  bauk  of  the 
iiper  Hassyampa,  about  ten  miles  nearly  due  south  from  Prescott, 
:h  which  it  is  connected  by  a  rough  mountain  road.  The  country  rock 
:e  is  syenite  and  greenstone.  The  vein  is  2^  to  5  feet  wide,  strikes 
rtheast  and  southwest,  and  dips  about  75^  northwest  It  is  oi)ened  by 
3  shafts  on  top  of  the  ridge,  from  one  of  which  a  level  is  run  northeast 
Fard  the  other,  at  a  dep^  of  20  feet  from  the  surface.  The  two  shafts 
)  about  50  feet  apart,  but  the  level  has  not  been  cut  through  be- 
een  the  two.  The  vein  is  also  opened  by  a  tttnnel  over  200  feet  in 
igth,  running  in  on  the  vein  in  a  southwest  direction,  from  the  mouth 
a  ravine  close  to  the  Hassyampa.  In  the  shafts,  quartz  slightly  col- 
d  yellow  by  ochreous  products  of  decomposition  is  tnet  with,  and  iu 
)  tunnel,  striking  in  on  the  vein  about  400  feet  lower,  the  white  quartz 
illed  with  the  sulphuret  of  iron,  often  crystallized,  and  constituting 
>at  3  per  cent,  of  the  ore.  In  the  ten-stamp  mill  erected  on  the  Hass- 
npa,  less  than  half  a  mile  fix>m  the  vein,  the  decomposed  ore  is 
sorted  to  have  yields  from  $7  to  $20  x)er  ton,  while  the  concentrated 
phurets  assayed  from  $35  to  $130  per  ton.  The  above  yield  of  the 
imposed  ore  is  not  sufficient  to  pay  for  working  at  this  place,  and 
)  exi)eriments  made  for  working  the  sulphurets  proved  a  failure.  The 
11  was  driven  by  steam-power,  but  the  engine  is  now  removed.  There 
)  two  batteries  of  five  revolving  iron  stamps  each,  and  copper-plates. 
e  concentration  of  the  iron  pyrites  was  imperfectly  carried  on  in  a 
mdy  concentrator,  but  their  roasting  in  a  curiou8ly-8hai>ed  revolving 
ought-iron  cylinder,  which  was  heated  from  the  outside,  and  the 
.algamation  by  some  mysterious  electrical  process,  in  a  wooden  tub, 
re  the  most  amusing  part  of  the  process.  It  was  a  total  failure.  This 
)perty  lies  in  the  midst  of  a  splendid  pine  forest,  as  do  all  the  follow- 
'  ones  in  the  district. 

rhc  Lion  is  a  large  vein  in  metamorphic  slate  on  Maple  Gulch,  an  afflu- 
b  of  the  HaSvSyampa,  three-quarters  of  a  mile  above  their  contiuence, 
d  eleven  miles  from  Prescott.  It  runs  along  the  south  side  of  the 
[ge  dividing  the  Hassyampa  and  a  fork  of  Maple  Gulch,  and  can  be 
linly  traced  for  over  a  mile.  It  is  not  opene<l,  except  by  prospecting 
les,  where  it  shows  a  width  of  6  to  7  feet.  The  ore  is  a  i>orous  quartz, 
ed  with  hydrated  oxide  of  iron,  and  prospects  well,  especially  a  gos- 
ilike  red  layer bf  about  2  feet  in  width  in  the  middle  of  the  vein, 
is  ore  has  yielded  in  an  arrastra  $28  per  ton,  but  the  vein,  being 
ned  by  poor  men,  without  means,  is  not  worked  now.  Higher  up  the 
1  this  same  vein  carries  decomposed  copper  ores,  red  oxide,  and  green 
d  blue  carbonates,  which  show  gold  when  prosi>ected. 
rhe  Chloride  and  Morning  Star  are  two  claims  on  the  same  vein  on 
3  opposite  banks  of  the  Hassyampa,  below  the  foregoing  and  a  short 
itance  below  Smith's  water-wheel  and  arrastra.  The  vein  stands 
arly  vertical  between  greenstone  on  one  side  and  greenstone-slate  on 
e  other,  strikes  northeast  and  southwest,  and  is  4  to  5  feet  wide.  The 
ontry-rock  just  mentioned  is  oft^u  very  close-grained,  and  passes  into 
isalt,  carrying  much  olivine.  This  mineral  is  very  frequeutly  met  with 
all  the  erupted  rocks  of  Arizona,  not  alone  disseminated  through  their 
iasft  in  crystals,  but  still  more  frequently  filling  small  seams  running 
iall  directions.  The  vein  contains  yellow  sulphuret  of  copi>er  in  the 
wtz  almost  from  the  very  surface,  and  it  is  iu  one  part,  of  the  vein 
oite  solid.    Even  those  x>ieces  of  quartz  which  have  a  decomposed 
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appearance  show  salpliurets  of  iron  and  copper  when  broken.  A  quan- 
tity of  this  ore  worked  at  the  Chase  Mill  is  reported  to  have  yielded  $32 
per  ton  in  free  gold,  and  assays  of  the  concentrated  snlphnrets,  I  am 
assured,  have  yielded  over  $500  to  the  ton.  Bat  if  this  be  so,  I  cannot 
see  why  the  vein  is  not  worked,  for  the  facilities  for  working  it  cheaply 
by  tunnels  are  uncommonly  good,  and  the  distance  of  the  vein  from  the 
Chase  Mill  is  hardly  more  than  one  mile. 

The  Astor  vein,  six  hundred  yards  above  Davis's  cabin  and  arrastra, 
higher  up  on  the  Hassyampa  than  the  foregoing,  stands  in  greenstone* 
It  is  only  one  foot  wide,  strikes  northeast  ana  southwest,  and  dips 
steeply  southeast.  The  ore  is  a  highly  ferruginous,  porous  quartz,  a 
few  tons  of  which,  worked  in  an  arrastra,  have  yielded  from  $50  to  $70 
per  ton. 

The  Brandon,  a  short  distance  above  the  foregoing,  is  18  inches  wide, 
and  strikes  northeast  and  southwest,  as  exposed  in  a  small  shaft  about 
7  feet  deep.  The  ore  is  a  ferruginous  honeycomb  quartz  in  which  free 
gold  is  visible.    It  is  worked  to  a  small  extent. 

The  Senator  is  a  large  quartz  vein  about  a  mile  above  Davis's  cabin, 
crossing  a  ridge  on  the  left  bank  of  the  Hassyampa.  It  strikes  north- 
east and  southwest,  and  dips  steeply  northwest.  In  a  short  tunnel 
driven  in  on  the  course  of  the  vein  near  the  creek  it  is  6  feet  wide,  and 
contains  dense  whit^  quartz  filled  already  a  few  feet  from  the  sur&ce 
with  undecomposed  iron  pyrites  and  some  zinc-blende.  These  minerals 
are  very  evenly  distributed  through  the  quartz,  and  constitute  about  5 
per  cent,  of  the  vein-matter.  I  noticed  many  druses  in  this  vein  which 
are  covered  with  beautiful  quartz  crystals.  The  pyrites  are  also  fre- 
quently crystallized. .  There  is  no  free  gold  visible,  but  the  pyrites  are 
reported  to  assay  $40  per  ton.  The  Senator  is  a  contact- vein  between 
granite  and  greenstone. 

The  President  and  Victoria  are  two  veins  carrying  both  very  porous 
brown  quartz.  They  are  situated  at  the  extreme  head  of  Maple  Gulch, 
and  lie  both  in  metamorphic  slates,  striking  like  these  northeast 
and  southwest,  and  dipping  southeast.  The  former  is  opened  in  pros- 
pect-holes 3  feet  wide,  the  latter  from  2  to  5  feet.  A  few  tons  from  the 
first,  worked  in  an  arrastra,  yielded  $40  per  ton. 

The  Sterling  mine  has  become  quite  famous,  as  much  on  account  of 
the  richness  of  the  sulphurets  it  contains  as  from  the  repeated  failures 
in  working  them.    It  was  discovered  in  1866,  and  is  located  six  miles 
south  of  Preseott  and  one  mile  from  the  Hassyampa  River.    It  has 
changed  hands  several  times,  and  is  at  present  owned  by  a  JSan  Fran- 
cisco company.    It  occurs  in  greenstone  and  metamorphic  slates,  par- 
allel to  which  it  strikes  northeast  and  southwest,  and  dips  with  them  to 
the  southeast.    There  are  verj^  large  croppings  of  brown-streaked  quartz 
on  the  surface,  which  have  yielded  in  the  mill  belonging  to  the  company 
from  $15  to  $20  per  ton.    The  vein  is  opened  by  an  incline  5  by  6 
feet  and  118    feet  deep.    The  largest   body  of  ore  was  encountered 
from  the  surface  to  a  depth  of  53  feet,  where  the  quartz  was  16  feet 
wide  a;n(l  filled  with  iron  and  copper  sulphurets,  the  former  largely  pre- 
dominating.   This  chimney  continued  of  the  same  size  fqr  100  feet  along 
the  strike  of  the  vein  as  far  as   explored,  but  in  depth  it  gave  out 
below  the  53-foot  level,  the  vein-material  down  to  the  bottom  of  the 
shaft  being  slate,  with  many  quartz  seams  and  lumps,  and  full  of  pyrites. 
Part  of  the  chimney  above  the  53-foot  level  is  stoped  out,  and  piles  of 
this  ore  are  still  lying  on  the  dump  and  at  the  mill.    This  sulphuret- 
bearing  quartz  yielded,  in  a  lot  of  100  tons,  $15  per  ton  in  free  gold. 
The  sulphurets  were  concentrated  and  worked  imx)erfectly  by  chlorina- 
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and  $C00  more  wore  obtained  from  the  lot.  The  sulpliurots  con- 
te  about  10  per  cent,  of  the  ore.  The  iron  pyrites  yieklod,  by 
r,  from  $00  to  $G00  per  ton,  wliile  the  copper  sulphurets  never 
re<l  higher  than  $30  per  ton.  This  is  remarkable,  as  it  is  contrary 
I  experience  in  Colorado,  New  Mexico,  and  at  other  localities  in 
Dua,  the  copper  pyrites  proving  generally  the  richest  in  gold  of  the 

e  stamp-mill  belonging  to  this  mine  is  erected  about  three-quarters 
mile  east  of  the  mine,  and  one-half  mile  from  the  Hassyampa,  in  a 
unfortunntc  locality',  on  account  of  the  scjircity  of  water.  This 
it  easily  have  been  avoided  by  locating  it  on  the  Hassyampa  River, 
e  there  is  plenty  of  water  all  the  year  round.  It  has  ten  iron 
ps  arrayed  in  two  batteries  and  long  copper  plates.  From  these  and 
dined  plane  the  pulp  runs  into  two  Hungerford  concentrators  and 
kets.  The  concentration  of  the  sulphurets  is  imperl'eet.  Chlorina- 
works,  consisting  of  a  long  reverberatory  roasting  furnace  of  a  ca- 
y  of  four  tons  per  day,  and  the  necessary  vessels  for  the  develop- 
i  of  chlorine  gavS,  as  well  as  wooden  tanks  for  the  reception  of  the 
;ed  oix*,  are  also  erected  at  this  mill,  but  thoy  have  never  been  in 
ct  working  order.  The  mine  and  mill  are  now  both  idle, 
e  country  in  the  vicinity'  of  the  Upper  Hassyampa  is  considered 
dangerous  on  account  of  roving  bands  of  Apaches,  and,  indeed, 
a  few  days  before  my  visit  to  the  district  an  old  miner  had  been 
1  and  brutally  mutilated  close  to  the  Astor  lode.  This  man,  I  was 
was  the  last  one  of  a  party  of  twenty,  who  had  come  to  the  coun- 
fteen  years  ago,  and  all  of  whom  had  been  killed  at  different  times. 
rlceij  Creek  district — In  passing  over  the  divide  between  the  head- 
rs  of  tlie  Hassyampa  and  those  of  Turkey  Ceek,  the  trail  leads 
alternating  zones  of  quartzite  and  granite,  greenstone  and  green- 
i-porphyry,  the  latter  in  some  case^  assuming  a  slaty  structure.  In 
f  the  last-mentioned  zones  occur  on  the  Turkey  Creek  side  of  the 
e  several  veins  which  carry  galena.  One  of  these  is  the  Cyclop, 
ill  vein,  about  10  inches  wide,  containing  coarsely  crystalline,  solid 
la.  It  strikes  northeast  and  southwest  with  the  slates,  and  dips 
outheast.  It  is  only  opened  slightlj'  in  a  few  prospect-holes. 
B  Homestake  is  another  large  galena  vein,  lower  down  in  the  ra- 
southeast  from  the  foregoing.  It  is  4  feet  wide,  strikes  northeiist 
w)uthwest,  dips  90^  southeast,  and  carries  a  heavy  outcrop  of  por- 
jydrated  oxide  of  iron  on  top.  Tliis  is  colored  in  some  instances 
I  efflorescence  of  carbonate  of  copper.  There  is  a  shaft  sunk  on  it 
1,  at  the  time  of  my  visit,  was  full  of  water.  Pieces  of  lead  ore  on 
lump  attest  that  the  ore  reached  by  it  is  galena,  slightly  mixed 
copper  pyrites. 

9  Goodwin  occurs  about  one  mile  and  a  half  lower  down  than  the 
oing,  on  a  series  of  low  hills,  on  the  left  bank  of  Turkey  Creek, 
>ne-half  mile  from  that  stream.  It  lies  in  a  bed  of  yellowish-white 
iiori>hic  clay  slates,  parallel  to  their  strike,  which  is  like  that  of  all 
netamorphic  slates  of  the  northeast  flank  of  the  Sierra  Prieta, 
east  and  southwest  The  vein,  although  narrow,  has  been  traced 
''er  a  mile  in  length,  and  is  opened  by  a  shaft  50  feet  deep,  and 
or  four  open  cuts  along  its  strike.  The  width  in  those  places 
}  from  G  to  10  inches,  and  the  character  of  the  ore  is  throughout  the 
It  is  quartz,  containing  green  and  blue  carbonates  of  copper, 
lie  of  silver,  and  lower  down  fahl-ore.  This  ore  assays  over  $300 
in,  and  this  amount  per  ton  has  been  extracted  from  a  shipment  of 
i  one  thousand  pounds,  which  was  sent  to  San  Francisco  to  b^ 

H.  Ex.  10 16 
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tested.  In  the  above-mentioned  shaft  the  vein  dips  for  the  first  25  feet 
90^  northwest,  but  becomes  here  suddenly  much  flatter.  This  mine,  al- 
thoup^h  rich,  cannot  be  worked  to  a  profit  at  present,  on  account  of  its 
small  size.  It  coiild  not  reliably  supply  a  mill  with  ore,  even  if  opened 
by  an  extensive  system  of  shafts  and  tunnels.  But  whenever  the  cost  of 
transportation  to  and  from  this  country  is  reduced  to  withiu  reasona- 
ble l>ound.s,  the  ore  of  this  vein,  worked  in  connection  with  the  Galena, 
mentioned  before,  in  blast  furnaces,  will  become  ver^-  valuable.  Timba: 
for  such  a  purpose,  both  pine  and  live-oak,  is  abundant  in  the  neighbor- 
hood of  this  part  of  Turkey  Creek. 

The  Capital  is  a  silver  vein,  a  few  miles  from  the  Goodwin,  and  car- 
ries orcs  very  similar  to  those  just  described.  It  is  also  a  narrow  vein 
and  uudevelopi»d. 

A  nunjber  of  gold  veins  have  been  located  and  opened  in  this  district, 
and  a  splendid  stamp-mill  was  erected  by  the  Bully  Bueno  Company,  bnt 
none  of  tiie  mines  have  proved  successful.  The  claim  on  which  the  most 
work  has  been  done  is  the  Bully  Bueno,  which  is  a  deposit  quite  as  sin- 
gular as  its  barbarous  name.  It  is  one  of  the  many  illustrations,  so  fire- 
quently  met  with  in  the  West,  of  "  howmiuingought  not  to  be  carried  on.' 
A  splendid  twenty-stamp  mill  was  built  by  this  company,  an  eastern  as- 
sociation, before  the  mine  was  in  the  least  develoi>ed,  and  vhen  this  was 
finally  accomplished,  it  was  only  to  prove  that  the  mine  was  not  worth  it 
The  mining  works  arc  locateil  on  two  hills,  separated  by  a  deep  gulch, 
about  one  and  a  half  miles  south  of  Turkey  Creek.  The  deposit  is  an 
irregular  body  of  quartz,  filled  with  large  patches  and  threads  of  horn- 
blende. It  occurs  :n  nietaraori)hic  slates  running  northeast  and  southwest, 
and  dif)ping  steeply  to  the  northwest,  and  the  quarts  bodies  strike  and 
dip  with  them.  These  constitute  no  vein,  but  are  lenticular  masses,  en- 
tirely in(le[)endent  of  and  over!ai)ping  each  other,  as  ]>lainly  shown  in 
the  shafts  and  tunnels.  These  are  well  planned  and  located,  and  had 
the  niinenil  matter  proved  sutticiently  rich  to  pay,  they  could  have  sup- 
plie<l  a  twenty-stamp  mill  with  ore. 

Near  the  top  of  the  southern  hill  a  cut  along  the  vein  300  feet  long, 
and  fiom  -0  to  30  feet  deep,  has  been  made,  and  the  hornblendie  quartz, 
here  3A  tt)  4  feet  wide,  has  been  entirely  removed.     Lower  down  on  the 
hillside  is  a  tunnel  GO  l'ec»t  long,  in  which  a  winze  is  sunk  to  the  depth 
of  40  feet.     Still  lower  down,  and  about  100  j'eet  above  the  bottom  of 
the  ravine,  is  another  tunnel,  230  feet  long.     In  this  tunnel  are  two 
shafts ;  the  one  near  its  nioutb  is  in  the  hanging  wall  of  the  deposit,  and 
strikes  it  at  a  depth  of  35  feet;  the  other  is  a  short  distance  in  the  tan' 
nel,  and  is  sunk  on  an  incline  of  85^.     In  this  tunnel  the  lenticular 
shape  of  the  deposits  is  well  shown.     Where  the  second  shaft  is  sank, 
the  body  of  ore  followed  in  the  tunnel  from  the  surface  thins  out  and 
finally  ceases,  and  another  one  is  met  with  in  a  crosscut  of  8  feet  in 
length  in  tiie  hanging  wall.     Where  fullest  developed  these  bodies  are 
7  feet  wide.     Hornblende   is  found  in  great  <]uantity  in    the  qaarti 
throuij^hont,  but  not  a  trace  of  pyrites.     It  is  claimed  that  at  one  point 
at  the  surface,  where  the  hornblende  was  entirely  decomposed,  impart- 
ing a  rusty  color  to  the  quartz,  this  ore  yielded  over  8100  per  ton  in  ar- 
rastras,  and   that  a  number  of  tons  of  this  rich  ore  were  so  worked, 
whereupon  the  property  was  sold  to  the  company  whidi  now  owns  it. 
It  is  certain,  however,  that  the  great  bulk  of  the  ore  does  not  contain 
more  than  $0  per  ton.    Large  piles  of  this  lie  about  the  mouths  of  the 
several  shafts  and  tunnels  and  at  the  foot  of  the  chute,  which  is  built  in 
a  substantial  manner  from  the  lower  tunnel  to  the  bottom  of  the  i^avine, 
where  wagons  were  to  receive  the  ore.  *  On  the  opposite  hill  occur  two 
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zones  of  the  same  nature  as  the  one  just  described,  one  of  which  lies 
very  nearly  in  line  with  the  works  on  the  other  side,  while  the  other  is 
panillel  to  the  first  and  west  of  it.    The  eastern  one  has  been  oi)eued 
by  two  inclines.    In  the  upper  one,  which  is  15  feet  deep,  a  body  of 
quartz  and  hornblende  shows  right  at  the  toj),  but  it  pinches  out  4  feet 
from  the  surface.    The  remainder  of  the  shaft  is  sunic  in  slate.    The 
lower  incline  is  sunk  40  fe^t  deep  upon  a  large  mass  of  quartz  and  horn- 
blende, at  least  8  feet  wide.    At  this  point,  it  is  chvinied,  the  ore  was 
found  at  the  surface  which  proved  so  rich  in  arrastras.    The  mill  on 
Turkey  Creek  was  evidently  a  substantial  structure,  and  contained 
twenty  stamps,  run   by  a  steam-engine.     It  has  been   burnt  to  the 
ground  by  Indians  during  the  last  spring,  and  the  rusty  and  bent  rem- 
nants of  the  stamps  and  other  machinery,  entirely  worthless  in  this 
place,  are  all  that  remains.    The  distance  from  this  place  to  Prescott, 
by  a  very  good  trail,  is  twenty-two  miles ;  by  wagon  road,  about  forty. 

A  number  of  other  gold  veins  have  been  opened  in  this  district,  and 
on  a  few  of  them  considerable  work  has  been  done ;  but  none  were  suc- 
cessful, and  their  shafts  and  tunnels  are  now  impassable. 

Bradshaw  district — Bradshaw  Mountain  forms  the  southeastern 
extremity  of  the  Sierra  Prieta.  It  is  connected  with  the  main  range  by 
a  series  of  low  hills  occupying  a  depression  between  it  and  jVfount  Union. 
But  while  thb  trend  of  the  nmin  ridge  of  the  Sierra  Prieta  is  northwest 
and  southeast,  that  of  the  two  high  parallel  ridges,  forming  the  Brad- 
shaw, is  nearly  at  right  angles  to  the  former,  being  a  little  north  of  east 
and  south  of  west.  These  two  ridges  are  connected  by  a  lower  spur, 
\?hich,  leaving  the  most  northern  of  the  two  main  ridges  in  about  its 
middle,  joins  the  southern  one  not  very  far  from  its  southwest  terminus. 
About  one-half  of  the  northern  mountain  is  composed  of  granite,  the 
remainder  of  metamorphic  slates,  greenstone,  and  porphyry.  The  bulk 
of  the  southern  ridge  and  the  spur  connecting  the  two  are  nearly 
entirely  composed  of  metamorphic  rocks,  greenstone,  and  porphyries, 
only  the  southwestern  end  of  the  ridge  exhibiting  granitic  rocks. 

Both  the  main  ridges  of  the  Bradshaw  are  over  9,000  feet  above  the 
level  of  the  sea,  and  rise  above  the  low  hills,  forming  the  connecting 
link  with  the  main  Sierra  Prieta,  at  least  2,000  feet.  The  ascent  is 
very  steep  on  all  sides,  so  that  on  the  trail  leading  up  the  mountain  side 
the  rider  must  dismount.  Magnificent  gorges  come  down  from  the 
range  on  the  northwest  and  southeast;  and  between  the  two  ridges  on 
the  east  side  of  the  connecting  spur  exists  a  broad  valley,  through  which 
the  main  streams,  Poland  and  Arrastra  Creeks,  hasten  toward  the 
** Black  Canon,"  formed  by  the  close  approach  ot  the  two  main  ridges 
toward  the  east.  In  this  valley,  which,  although  it  has  an  outlet,  is 
called  the  "Basin"  by  the  miners,  on  account  of  its  shape  as  seen  from 
the  top  of  the  northern  ridge,  occur  some  of  the  richest  veins  in  the 
district  on  the  contact  between  the  greenstone  and  syenite  and  in  the 
latter. 

The  large  pine,  which  disappears  on  the  connecting  hills  between  the 
main  Siena  and  the  Bradshaw,  again  appears  on  the  latter,  and  covers 
it  thickly  from  top  to  bottom;  and  grass,  which,  however,  covers  the 
whole  region,  grows  most  luxuriantly  and  plentifully  on  its  very  top. 

The  portions  of  the  mountain  underlain  by  granite  and  syenite  are, 
throughout,  covered  with  several  feet  of  earth,  v*'hile  those  underlain 
by  slates,  porphyry,  and  greenstone,  show  less  earthy  matter  and  a  largo 
amount  of  boulders  and  slate  detritus. 

The  Bradshaw  district  in  its  present  boundaries  is  a  new  district. 
One  of  that  name  was  formed  several  yeiu:s  ago  nearer  to^  and  in 
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the  "  Black  Caiion,"  and  several  very  good  veins,  which  yielded  rich 
gold-ores,  were  located  and  worked';  but  the  mines  had  to  be  given  up 
on  account  of  the  Apaches,  who  were  very  numerous  in  the  "  Black 
Gaiiou."  The  Ballenciana  especially  is  a  large  vein,  and  produced  ores 
yielding  in  arrastras  $100  per  ton ;  it  was  at  one  time  reported  sold  to 
an  eastern  company.  The  present  "  Bradshaw  district  ^  is  located  on 
top  of  the  more  northern  of  the  two  main  ridges.  The  discovery  of  the 
lodes  of  this  district  created  quite  an  excitement  during  the  spring  and 
summer  of  last  year,  and  some  of  the  veins  have  really  produced  very 
handsome  yields.  By  far  the  most  of  them,  however,  are  only  locations, 
opened  in  some  cases  by  cross-cuts  and  shallow  shafts.  All  the  veins  in 
the  district  have  a  northeast  and  southwest  strike,  and  dip  either  to 
northwest  or  to  southeast. 

The  Bradshaw  vein  was  discovered  in  March,  1870.  It  is  located  on 
the  west  side  of  a  deep  ravine,  running  from  the  northern  main  ridge 
of  the  mountain  toward  the  north,  strikes  northeast  and  southwest, 
and  dips  steeply  northwest.  It  is  opened  by  several  cuts  along  its 
course,  one  of  which  is  about  20  feet  long  and  8  feet  deep.  The  vein  i$ 
20  inches  wide,  lies  between  greenstone  and  porphyry,  and  contains » 
yellowish-brown  decomposed  quartz,  with  carbonate  of  lead  and  arseni- 
ate  of  iron.  This  ore  prospects  well  in  free  gold,  but  has  not  been 
tested  in  large  quantity.    The  location  takes  1,000  feet  of  the  vein. 

The  Bradshaw  first  extension  southwest  is  800  feet  long,  and  the 
open  cut  on  it  exhibits  the  same  characteristics  of  the  vein  as  the  fore 
going. 

The  Mountain  Springs  is  located  on  the  western  slope  of  the  same 
spur  as  the  foregoing,  but  farther  to  tho  south.  It  lies  between  horn 
blende  slate  on  the  lianging-wall  and  syenite  on  the  foot-wall,  strikes 
northeast  and  southwest,  and  dips  with  the  slates  about  80^  southeast 
for  the  first  16  feet,  whore  the  dip  changes  to  the  opposite  direction. 
The  shaft  on  it  is  20  feet  deep,  and  exhibits  2J  feet  of  ore  in  its  bottom, 
while  it  was  blind  at  the  surface.  The  ore  is  brown  porous  quartz,  with 
carbonate  of  lead  and  much  argillaceous  matter.  It  contains  spots  oi 
arseniate  of  iron,  like  the  foregoing.  The  location  is  1,000  feet  long  on 
the  vein,  and  is  owned  by  Captain  Shonp,  Wui.  Cole,  A.  Austin,  and 
Mr.  Dougherty.  The  ore  prospects  well.  The  Blacik  Chief  and  Louis- 
iana are  two  small  veins  containing  similar  ore,  and  lie  three  hundred 
yards  farther  south  ;  they  are  parallel  to  the  Mountain  Springs. 

The  Richmond  is  opened  on  to])  of  the  northern  main  ridge  of  the 
Bradsliaw  ;  strikes  like  the  others,  and  dips  85^  southeast.  It  occurs 
in  greenstone,  and  the  shaft,  sunk  on  it  to  the  depth  of  22  feet,  exiiibits 
a  vein  2 J  feet  wide  of  brown  honeycomb  quartz,  containing  throughout 
much  hydrated  oxide  of  iron,  arseniate  of  iron,  and  carbonate  of  lead, 
with  face  gold.  On  both  sides  of  this  quartz  vein  occurs  white  clay  in 
bands  and  patches.  The  length  of  the  location  is  1,000  feet.  It  is  owned 
by  A.  Austin  and  others. 

The  Aztec  lies  farther  east  than  the  foregoing,  on  the  same  ridge,  in 
greenstone,  containing  much  olivine  in  large  patches.  It  is  opened  by 
a  small  shaft,  which  shows  the  vein  to  be  15  inches  wide  at  the  bottom, 
while  at  the  top  it  was  bliiul.  The  character  of  tho  ore  is  entirely  that 
of  the  foregoing.  The  location  is  1,000  feet  long,  and  owned  by  A. 
Austin  and  others.  Both  the  last-named  veins  run  toward  the  north- 
east down  into  a  ravine,  where  they  can  be  opened  by  tunnels  200  feet 
lower  down  than  the  discovery  shafts. 

The  Del  Pasco  is  the  vein  which  has  caused  most  of  the  excitement 
raised  in  regard  to  the  Bradshaw  district.    It  is  situated  on  the  east 
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slope  of  one  of  the  spurs  running  down  from  the  main  ridge  toward 
the  north  and  east  of  the  foregoing  veins.    It  is  a  contact- vein,  its  foot- 
wall  being  a  light  drab  porpliyry,  while  its  hanging  wall  is  greenstone 
slate.  Like  the  others,  it  strikes  northeast  and  southwest,  and  dips  south- 
east.   At  the  time  of  my  visit,  (October,  1870,)  an  open  cut  about  one 
hundred  and  fifty  yards  in  length  had  been  made,  and  the  ore  taken  out 
for  a  depth  of  from  8  to  15  feet.    The  deepest  shaft  was  only  20  feet  deep. 
These  openings  showed  a  vein  of  from  18  iuches  to  2  feet,  consist- 
ing of  pretty  much  the  same  minerals  as  those  enumerated  above,  only 
the  vein  matter  was  softer  and  continued  more  argillaceous  matter  and 
yellow  arseniate  of  iron.    The  latter  is  moat  concentrated  in  a  streak  G 
inches  wide  running  along  in  the  vein,  sometiuies  in  the  middle  and 
oftener  on  either  side.    This  is  the  richest  in  gold.    The  ore  had  been 
worked  so  far  in  two  arrastras  erected  close  to  the  vein  on  a  little  stream 
in  French's  Gulch,  and  the  first  lot  of  GJ  tons  had  yielded  112  ounces  of 
gold,  selling  for  $17  per  ounce,  making  a  little  over  $1,900.    The  second 
lot  of  20  tons,  according  to  the  owners,  and  of  27  tons,  according  to 
some  outsiders,  had  given  a  product  of  IIGJ  ounces,  or  $1,980.    Even 
assamiug  that  the  last  version  is  the  true  one,  the  yield  of  $73  per 
ton  must  be  considered  an  unusually  good  one.    At  the  time  of  my  visit 
preparations  were  being  made  to  transport  to  the  mine  a  four-stamp 
mill,  to  be  run  by  steam,  an  undertaking  which,  on  account  of  the  great 
steepness  of  the  mountiiin,  was  by  no  means  easy  to  accomplish.    I  have 
since  received  advices  that  the  mill  has  been  successfully  erected,  and 
that  the  vein  is  now  4  feet  wide  at  the  deepest  point  reached. 

The  mining  work  at  the  time  of  my  visit  was  badly  planned  and  exe- 
cuted, the  open  cuts  being  in  many  places  filled  in  again  by  waste 
material,  and  no  tendency  being  visible  to  open  the  mine  in  depth  and 
secure  resen^es. 

The  original  location  is  1,000  feet  long,  and  is  owned  by  the  Jackson 
Brothers  of  Prescott,  Chas.  Taylor,  Jas.  Fine,  and  McCracken.  Several 
extensions  on  it  are  located,  but  not  opened.  There  are  two  small  veins 
running  parallel  to  the  Del  Pasco,  4  and  G  inches  wide,  on  the  same 
slope  below  it.  They  are  also  contact-veins  between  porphyry  and 
Blate,  the  dikes  of  the  former  recurring  here  very  frequently.  The  ore 
is  of  the  same  cliaracter  as  that  of  the  Del  Pasco,  but  not  as  rich  in 
gold.  A  great  number  of  similar  veins  are  located  and  slightly  pros- 
pected in  this  district.  They  are  all  on  the  same  main  ridge  and  its 
northern  spurs.  One  fact  is  quite  remarkable  in  connection  with  the 
veins  of  this  district :  they  all  carry,  besides  the  gold,  more  or  less  arse- 
niate of  iron  and  carbonate  of  lead,  and  the  gangue  is  soft.  This  is  ot 
coarse  not  injurious  to  amalgamation^as  long  as  the  ores  remain  decom- 
posed ;  but  small  pieces  of  undecomposed  galena  and  arsenical  pyrites, 
occuning  even  at  the  slight  depth  ot*  from  'JO  to  25  feet  in  some  ot*  the 
veins,  though  surrounded  by  decomposed  matter,  lead  nie  to  suspect 
that  decomposition  will  be  found  not  to  extend  far  down,  and  that  then 
the  same  trouble  will  here  be  encountered  that  prevents  the  working 
of  the  Hassyampa  and  Lynx  Creek  mines  in  depth.  But  should  the 
galena  bo  found  solid  enough  to  permit  smelting,  its  connection  with 
the  gold  and  pyrites  can  of  course  only  prove  beneficial  for  the  pros- 
pects of  the  district. 

Pine    Orove  district, — This  district  must  not  bo  confounded  with 

another  of  the  same  uajne,  which  was  several  years  ago  organized  on 

"Pine  Flat,"  on  the  western  foot  of  the  Bradshaw  Mountain,  and  which 

is  for  the  i)resent  abandoned,  though  some  of  its  veins,  notably  the 

Jlinnehaha,  are  reported  as  rich.    The  present  Pine  Grove  district  i» 
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located  in  "the  basiu"  referred  to  above,  between  the  two  main  ridges 
of  the  Bradshaw  Mountain,  in  the  low  spur  of  the  two,  and  at  least 
1,800  feet  lower  than  the  veins  spoken  of  under  the  head  of  '•  Bradshaw 
district.''    The  descent  from  the  first  or  north  ridge  of  the  Bradshaw  to 
this  district  is  exceedingly  steep  and  precipitous,  as  the  trail  runs  now,, 
and  this  side  of  the  northern  main  ridge  is  almost  entirely  composed  of 
metamorphic  slates.    The  timber  disappears  on  this  declivity,  and  in  its 
stead  the  mountain  is  covered  by  thick  chaparral.    Lower  down  in  the 
valley  the  pine  forest  is  met  with  again,  covering  the  whole  basin  and 
the  side  and  top  of  the  second  main  ridge  opposite. 

The  locations  in  this  district  were  made  later  than  those  in  the  Brad- 
shaw, and  the  work  done  here  amounts  really  only  to  prospecting.  Two 
arrastras  are,  however,  built,  and  have  been  run  on  surface-ore. 

The  New  Era  is  a  vein  running  along  a  north  and  south  spur  of  the 
northern  main  ridge  of  the  Bradshaw  Mountain,  and  is  at  least  1,600 
feet  lower  than  the  Del  Pasco.  It  is  a  curious  vein,  the  vein  matter 
being  apparently  nothing  but  a  decomposed  white  feldspathic  material, 
with  many  quartz  segregations,  occupying  a  rent  in  the  syeuitic  granite. 
It  runs  alittle  east  of  north,  and  dips  50^  southwest,  between  smooth 
and  well-detined  walls.  There  are  streaks  of  light,  yellow  arseuiateof 
iron  in  the  vein,  and  the  quartz  is  often  crystallized.  The  fissure  is  ex- 
posed in  a  shaft  15  feet  deep,  and  has  a  very  uniform  width  of  about  6 
feet.  This  strange  vein-matter  prospects  quite  well  throughout,  as  I 
satisfied  myself  by  repeated  tests,  and  in  spots  shows  fi-ee  gold, 
which,  however,  always  occurs  in  the  quartz  particles  and  the  yellow 
arseniate  of  iron.  Tests  of  average  vein-matter  prospected  $20  to  $25 
per  ton ;  and  I  was  informed  that  assays  had  revealed  the  presence  of 
more  silver  than  could  be  contained  in  the  gold,  though  the  gold  itself, 
to  judge  from  its  light  color,  contains  much  silver.  As  the  ore  resem- 
bles very  much  that  from  the  upper  levels  of  the  Comstock  lode,  which 
afterward  turned  out  to  be  i)reeminently  a  silver  lode,  it  will  be  inter- 
esting to  watch  the  future  developments  on  this  vein. 

The  Dexter  is  a  vein  running  at  right  angles  to  the  foregoing,  and 
contains  a  similar  ore.     It  is  very  slightly  opened. 

The  Belfast  is  another  vein  running  northeast  and  southwest,  and 
dipping  northwest.  It  is  2  feet  wide,  and  contains  ore  somewhat  simi- 
lar to  that  of  the  New  Era.  It  is,  however,  more  quartzy  and  some- 
what colored  by  hydrated  oxide  of  iron  and  arseniate  of  iron.  The  small 
shaft  on  this  vein  has  i)roduce(l  some  beautiful  specimens  of  wire-gold. 

Tlie  Osinippa,  a  vein  containing  ore  very  much  like  the  foregoing, 
has  the  same  strike  and  dip,  and  is  1 J  feet  wide.  The  quartz  is  porous 
and  brown,  and  contains  arseniate  of  iron.  In  the  10-foot  shaft  the  vein 
has  selvages  on  both  walls. 

All  the  foregoing  veins  lie  in  syenitic  granite.   The  Burro  and  Shelton 
are  two  adjoining  claims  on  the  same  vein,  both  1,800  feet  long.    The 
vein  occurs  in  granite,  is  2A  feet  wide,  strikes  northeast  and  southwest, 
and  dips  steei)ly  northwest.    The  ore  is  a  porous  quartz,  containing 
much  brown  hydrated  oxide  of  iron.    The  vein  is  opened  by  an  open 
cut  50  feet  long.     Three  tons  of  the  ore  taken  from  here  have  yielded 
$38  per  ton  in  the  arrastra  erected  close  to  the  vein  on  Arrastra  Creek. 
But  the  tailings  from  this  run  are  so  rich  that  a  good  color  can  be  ob- 
tained from  them  with  a  horn  spoon.   The  ore  contains  also  some  arsen- 
iate of  iron,  but  is  ninch  harder  than  that  of  the  veins  before  spoken  of. 

The  Young  Vulture  is  a  quartz  vein  in  granite  higher  up  the  creek 
from  the  last-named,  and  some  300  feet  above  the  level  of  the  valley. 
The  sarface-qusatz  is  brown  and  porous,  and  shows  arseniate  of  iron 


CONDITION    OF  MINING  INDUSTRY — ^ABIZONA.  247 

and  copper  stains.  It  pans  well,  but  a  few  feet  down4?UtliG4)rospect 
hole  galena  and  copper  pyrites  make  tbeir  appeara4at(^?^.'5riie  vSir^  has 
large  cropping  in  spots  along  its  course,  but  is  ffiatiieSraliy  1to&*oV(^  18 
inches  wide.    Its  dip  and  strike  are  the  same  a9,  that  o/  tlie  foregoing. 

The  Hagan,  Cliattahoocliee,  Benton,  California,  Espihosu,  and  a  l^ui^ 
dred  others  are  newly  discovered  veins  in  the  distri6t,/buTlM)iie  of  theiA 
have  as  yet  been  developed.  \. .     v,   i.^ 

The  veins  of  this  district,  it  will  be  noticed,  differ  from  tho^pf 
Bradshaw  district  in  their  country -rock  and  in  the  veilnpattarJ 
as  it  contains,  with  a  single  exception,  no  lead-ores.  *  J60biey)re 
more  quartzy  and  harder,  and  will  probably  always  have  ifi^  bgxj^ilpfed 
by  8tamx>-mill  i>rocess,  for  which  the  facilities  in  the  di^SEjuApi^JSti^ 
factory.  The  two  districts  last  under  consideration  ha^S^Krfgularly 
enough,  never  been  inlested  with  Apaches  since  their  organization, 
although  the  "Black  Canon ''and  tbe  AguaFrio  Valley,  where  they  are 
found  at  all  tiuies,  are  not  far  distant.  Between  thirty  and  forty  miners 
and  prospectors  were  employed  in  the  district  at  the  time  of  my  visit. 

I  have  since  been  informed  that  placers  have  lately  been  discovered 
in  the  "basin."  If  so,  they  cannot  be  of  large  extent,  as  the  valleys  are 
all  narrow,  and  without  bottoms  on  either  side. 

WalJcer  district. — This  district  is  named  after  the  pioneer  of  the 
Prescott  region,  Joseph  Walker,  who,  with  a  party  of  prospectors,  in 
18G3,  followed  the  Hassyampa  Bivcr  into  the  Sierra  Prieta,  and 
crossed  over  into  the  valley  of  Lynx  Creek,  where  they  found  rich 
placers.  These  diggings  have  been  worked  more  or  less  ever  since,  and 
support  quite  a  number  of  miners  at  the  present  time.  Most  of  the 
diggings  on  the  upper  creek  have,  liowever,  been  worked  over,  but 
lower  down,  where  the  valley  widens  oqt  considerably,  much  ground 
remains  to  be  worked.  The  difficulty  in  this  lower  part  of  the  creek  is 
the  insufficiency  of  the  water  supply,  the  size  of  the  stream  being 
greatly  diminished  by  the  excessive  evaporation  going  on  during  most 
of  the  year,  where  the  valley  leaves  the  main  mountain  and  enters  the 
lower  foot-hillfe,  which  are  not  covered  by  timber.  The  material  of 
which  these  hills  are  composed,  the  metamorphic  slates,  cause  also  the 
loss  of  much  water  by  sinking. 

During  the  last  year  the  great  drought  has  hindered  placer  mining 
very  much,  and  none  of  the  four  hydraulic  claims  along  the  creek  have 
been  in  operation,  while  the  shallow  placers  have  been  worked  to  some 
extent  during  about  four  months. 

A  great  many  quartz  veins  carrying  gold  have  been  located,  and 
more  or  less  opened  in  this  district,  but  few  were  being  worked  when  I 
visited  the  <listrict,  and  both  mills  which  have  been  erected  here  were 
idle.  The  district  is  one  of  the  most  dangerous  in  regard  to  Indians, 
who  in  the  woods  and  behind  the  rocks  find  excellent  opportunities  of 
watching  and  waiting  for  a  good  chance  to  either  steal  the  stock  or  kill 
the  miners  themselves  with  impunity.  Both  of  these  performances  take 
place  only  too  often,  and  as  long  as  this  state  of  affairs  lasts,  outside 
capital  will  bo  slow  to  invest  here,  and  to  extend  a  helping  hand  to  the 
poor  miner.  Another  cause  of*  the  stagnation  of*  mining  here  is  the 
occurrence  of  sulphurets  at  inconsiderable  depth  in  the  veins,  which 
cannot  be  profitably  worked  with  the  present  high  cost  of  transporta- 
tion by  any  well  known  process. 

The  Flag  is  a  quartz  vein  at  the  head  of  Lynx  Creek  in  quartzite.  It 
strikes  northeast  and  southwest,  and  dips  85^  southeast.  The  ore  is  jiorous, 
and  of  brown  color,  and  has  a  width  of  14  inches.  The  vein  is  opened  by 
two  oi>en  cuts  in  opposite  hill-sides,  and  was  worked  during  last  summer 
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by  Mr.  C.  Y.  Sbelton,  who  beneficiated  the  ore  in  liis  arrastra  lower 
down  the  creek.  It  yields  handsomely,  but  is  not  near  as  rich  as  the 
ore  of  the  Vernon,  also  owned  by  the  same  gentleman,  who  i>referred 
to  tnrn  his  attention  to  that  vein. 

The  Plymouth,  a  vein  in  the  granite  west  of  and  close  to  the  Eureka 
mill,  is  opened  by  a  little  prospecting  shaft  10  feet  deep.  It  strikes 
northeast  and  southwest,  and  dips  95^  northwest.  There  are  two  bodies 
of  ore,  separated  by  a  horse  2  feet  wide,  exposed  in  the  shaft;  the  ore  on 
the  foot-wall  is  18  inches  wide,  and  that  on  the  hanging  wall  5  inches. 
The  ore  is  iron-stained,  porous  quartz,  which  prospects  very  well,  but  an 
actual  working  test  has  never  been  made.  The  walls  are  smooth  and 
well  defined.  The  Vernon  is  parallel  to  the  foregoing,  but  dips  flatter. 
It  is  a  narrow  but  very  rich  vein.  The  width  of  pay-ore  is  in  most 
places  only  8  inches,  but  it  bulges  out  sometimes  to  two  feet  It  is 
opened  along  its  strike  for  GOO  feet  or  more,  and  ore  is  taken  out  to  a 
depth  of  from  6  to  20  feet.  A  tunnel  125  feet  long  is  driven  in  on  the 
vein  from  a  ravine  near  the  northeast  end  of  the  claim,  which  cannot 
have  in  any  place  more  than  50  i'eet  of  stoping-grouud  above  it.  The 
last  run  of  ore  from  this  mine  produced  in  Mr.  8helton's  arrastra  from 
twelve  tons  a  little  less  than  $2,000.    The  gold  is  worth  $17  per  ounce. 

The  Box  Elder  is  located  on  a  hill  northwest  of  and  parallel  to  the  one 
on  which  the  two  last-mentioned  veins  are  located.  It  strikes  parallel  to 
those  just  described,  but  stands  vertical.  It  is  opened  for  500  feet  by  ao 
oi>en  cut,  and  here  entirely  stripped  of  decomposed  ore.  Its  width  here 
is  3  to  4  feet,  but  in  the  bottom  of  a  shaft  80  feet  de^,  near  the  north- 
east end  of  the  clniui,  the  vein  has  widened  out  to  6  feet.  The  decom- 
posed ore  has  yielded  from  $25  to  $40  per  ton,  but  already  at  a  depth 
of  18  feet  sulphurets  of  iron^  copper,  zinc,  and  lead  made  their  appear- 
ance. One  portion  of  the  vein  4  inches  wide,  consists  of  solid  galena, 
and  at  least  20  inches  of  the  vein  consists  of  sulphurets  sufficiently  cou- 
centrated  to  need  no  dressing  for  smelting.  At  least  50  per  cent,  of  the 
vein  are  sulphurets,  and  in  a  trial  during  last  summer  these  yielded  by 
roasting  and  subsecjuent  amalgamation  $35  per  ton,  although  the  roast- 
ing was  done  imperfectly.  To  Mr.  Tiernan,  who  conducted  the  test,  I 
am  indebted  for  this  information. 

About  50  feet  southwest  of  the  80-foot  shaft,  the  vein  narrows  down 
to  a  few  inches,  and  the  crevice  is  occupied  by  a  mixture  of  solid  galena 
and  copper  pyrites,  which  assay  $40  per  ton  in  silver,  and  contain  only 
a  trace  of  gold.  Only  25  feet  further  toward  the  southwest,  the  vein 
opens  out  again  to  1 J  feet,  and  carries  porous  quartz,  which  is,  however, 
also  poor  in  gold.  Further  on  the  contents  in  gold  increase  until,  at  the 
open  cut,  the  quartz  yields  as  above  stated.  Tlie  original  location  is 
1,800  feet  in  length,  but  the  vein  has  been  traced  across  an  alBuentof 
Lynx  Creek,  and  on  the  opposite  hill,  where  it  is  2  feet  wide,  and 
shows  sulphurets  already  4  feet  from  the  surface.  This  vein  can  be 
worked  to  some  extent  by  tunnels  on  its  course,  which  would  bring  in 
200  feet  of  stoi)ing-ground  on  one  hill  and  100  on  the  other. 

The  Monitor  is  a  vein  between  the  Box  Elder  and  Vernon,  and  parallel 
to  both,  but  is  opened  further  to  the  northeast.  An  open  cut  30  feet 
long  exposes  a  vein  of  rather  solid-looking  quartz,  with  brown  spots  of 
iron  ore,  which  are  rich  in  free  gold.  The  gold  is  of  fine  size,  like  that 
of  all  the  Lynx  Creek  veins,  with  the  exception  of  that  from  the  Tie-Tin 
and  Accidental. 

The  Pino  Mountain,  an  irregular  vein  in  granite,  with  the  samd 
general  strike  as  the  foregoing,  contains  quartz  with  coarse,  cubical  iron 
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pyrites,  aiul  mucli  zinc-blende.    It  has  been  tested  for  400  feet  in  length, 
and  has  not*yielded  more  than  $10  to  $12  per  ton. 

The  Tie  Tie  runs  nearer  north  and  south  than  the  remainder  of  the 

veins  of  this  district,  and  finally  turns  entirely  northwest  at  right  angles 

to  the  common  strike,  tying  together,  as  the  miners  say,  the  other  veins, 

whence  its  name.    In  the  first- mentioned  portion  it  dips  east  So^  and 

afterward  northeast    H  is  open  on  the  southwest  end  of  the  location 

by  an  open  cut  50  feet  long  and  25  deep,  and  shows  an  irregular  crevice, 

irith  many  horses  in  it.    In  the  shaft,  however,  the  vein  is  solid,  and, 

at  a  depth  of  18  feet,  4  feet  wide.    On  the  northeast  end  of  the  location 

it  is  opened  by  another  well-timl>ered  open  cut,  75  feet  long  and  20  feet 

deep,  and  here  the  vein-matter  varies  in  width  from  4  to  8  feet;  but 

there  are  also  several  horses  in  the  crevice.    No  sulphurets  have  yet 

been  struck.    The  decomposed  ore  contains  arseuiate  of  iron,  and  has 

yielded  in  spots  $100  per  ton  in  arrastras.    The  last  run,  however,  of 

ore  from  the  northeast  end  of  the  location,  yielded  only  $10  per  ton  in 

the  Eureka  mill.    This  mill  is,  however,  very  imperfect,  and  it  is  more 

than  likely  that  much  of  the  gold  was  lost. 

The  Twin,  below  the  Tie-Tie,  on  the  same  hill,  has  the  usual  strike 
of  the  veins  in  the  vicinity,  northeast  and  southwest,  and  dips  south- 
east. It  is  opened  b^^  two  small  shafts,  which  show  the  quartz  2  to  4 
feet  thick.  It  has  been  worked  in  arrastras,  and  is  said  to  have  yielded 
$40  per  ton. 

The  Henry  Clay,  opened  in  a  small  ravine,  is  a  contact  vein  between 
granite  and  greenstone.  It  is  2  feet  thick,  and  the  porous  quartz  shows 
galena  and  carbonate  of  lead.  It  contains  gold  and  a  considerable 
amonnt  of  silver. 

The  Billy  Pointer  Ledge  is,  considering  all  the  circumstances  con- 
necteil  with  it,  by  far  the  best  vein  in  the  district,  and  perhaps  the  most 
Talnable  in  all  the  Prescott  region.  It  is  lower  down  on  Lynx  Creek 
than  all  the  foregoing,  and  close  lo  the  stream.  It  lies  in  a  greenstone 
dike,  not  far  from  its  contact  with  the  granite  on  the  east,  strikes  north- 
west and  southeast,  and  dips  very  steeply  to  the  southeast.  The  main 
vein  is,  on  an  average,  4  feet  8  inches  wide,  but  it  has  side-veins  or 
branches  on  both  sides,  which  sometimes  run  along  with  it  8  to  16  feet 
off  on  either  si<le,  and  sometimes  join  it..  These  are  often  3  feet,  and 
never  less  than  2  feet  wide.  The  lead  was  discovered  and  located  by 
Wm.  Pointer,  familiarly  known  as  "  Uncle  Billy  Pointer,"  an  old  Colo- 
rado pioneer,  who  came  to  this  country  in  1863,  after  having  made  and 
lost  a  fortune  in  one  of  the  Gilpin  County  gold  leads,  which  to  this  day 
has  a  good  reputation.  Uncle  Billy  owns  400  feet  on  the  lead,  and  ever 
since  1866  he  has  worked  this  property  entirely  alone  for  a  living.  He 
is  a  fine  specimen  of  a  Western  pioneer,  one  of  the  men  who  have  alwa3'S 
kept  in  advance  of  the  railroads,  and  who  don't  feel  well  unless  separated 
from  civilization  by  hundreds  of  miles  of  Indian  country.  Ho  is  now 
quite  old  and  white-headed,  but  he  still  does  all  his  work  without  any 
aid  whatever.  Lie  sinks  his  shafts  and  mines  his  ore,  leaving  his  faith- 
fnl  dog  at  the  mouth  of  the  shaft  to  watch  for  Indians,  and  when  he  has 
dag  out  a  bucketjfull  he  ascends  the  ladder  and  winds  it  ux)  himself. 
lo  the  same  manner  he  takes  it  alone  to  his  arrastra,  which  is  close  by, 
and  grinds  his  own  ore  by  water-power,  the  18-foot  wheel  of  which  was 
bnilt  by  his  own  hands.  He  has  sunk  two  shafts,  one  34,  the  other  22 
feet  deep,  and  three  prospect  holes  of  10  to  12  feet  in  depth  on  the  main 
vein  and  its  branches.  In  all  of  them  a  splendid  body  of  porous  browu 
quartz  is  exposed.  A  horse  of  greenstone  met  in  one  of  the  shafts  cut 
out  again  in  a  few  feet.    None  of  the  ore  worked  so  far  has  yielded  less 
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than  $30,  nor  more  than  $42  per  ton,  and  between  these  two  figures  the 
whole  contents  of  the  vein  vary  in  different  places.    In  the  deepest 
shaft  snlphuretsof  iron,  copper,  zinc,  and  lead  were  struck  at  a  depth 
of  30  feet,  and  in  the  bottom  of  the  same  shaft  they  are  7  feet  wide  and 
very  solid,  so  that  they  would  immediately  furnish  material  for  smelting. 
In  one  of  the  side-veins  to  the  south  of  the  main  lead  occurs  a  Ginch 
layer  of  solid  galena.    In  18G6,  the  first  year  of  his  working  the  vein, 
Uncle  Billy  took  out  $300;  in  1867,  18GS,and  1869,  $2,000;  and  in  1870, 
$1,200.    Considering  the  circumstances  and  the  surrounding  difficulties, 
the  most  prominent  of  which  are  the  Indian  troubles  and  the  distance 
from  which  Mr.  Pointer  has  to  get  his  supplies,  (for  he  can  neither  plant 
anything  nor  raise  stock,)  this  yield  is  very  satisfactory.    There  is  saffi- 
cieut  water  in  Lynx  Creek  at  this  point  to  run  the  an*astras  continually 
for  six  months  by  water-power;  and  Mr.  Pointer  told  me  that  in  one  year 
he  had  run  for  nine  months.    For  a  ten-stamp  mill,  driven  by  steam- 
power,  there  is  an  abundance  of  water  throughout  the  year.    1  am,  how- 
ever, inclined  to  believe  that  the  ore  of  this  lead  will  in  future  have  to 
be  treated  by  smelting ;  and  whenever  freights  will  become  sufficiently 
low  to  and  from  these  paits  so  that  the  base  metals,  lend  and  copper, 
will  pay  for  their  transportation,  this  vein  will  be  a  splendid  basis  for  a 
prosperous  mining  enterprise.    There  are  several  extensions  located  on 
this  lead,  one  of  200  feet  to  the  north,  and  one  of  800,  the  McClellan,  to 
the  south.    Both  of  these  have  been  worked  to  some  extent,  and  the 
value  of  the  ore  is  the  same  as  of  that  in  the  original. 

The  Accidental  is  another  very  good  vein.    It  is  located  east  of  all  the 
others,  on  a  high  hill,  on  the  opposite  bank  of  L^tix  Creek.     It  stands 
in  quartzite  slate  near  its  contact  with  gneissoid  granite,  and  runs  with 
it  in  the  usual  direction,  but  dips  85^  northwest.    This  lead  is  3  feet 
wide,  and  has  produced  some  of  the  richest  ore  in  the  district.    The 
quartz  is  i)orous,  and  shows  free  gold  to  the  naked  eye ;  that  from  the 
middle  open  cut,  which  is  30  feet  long  and  20  feet  deep,  and  from  the 
30-foot  tunnel  continuing  in  on  the  same  level,  has  yielded  as  high  as 
$100  and  $150  gold  per  ton  in  different  runs.     Besides  these,  there  is  a 
shaft  75  feet  deep  200  feet  higher  up  on  the  hillside,  which  was  intended 
to  strike  the  tunnel  ultimately.    In  its  bottom  the  vein  is  3^  feet  wide, 
and  shows  sulphurets  of  iron  and  copper  in  abundance.    Above  the 
shaft  there  are  several  open  cuts  from  10  to  15  feet  deep  and  600  feet 
long.    Another  shaft,  60  feet  deep,  is  southeast  of  the  one  just  men- 
tioned; it  has  also  struck  sulphnret.    Fjfty  feet  below  the  first-named 
tunnel,  and  at  the  bed  of  the  ravine,  a  second  drift,  which  is,  singularly 
enonp^h,  started  in  the  foot-wall,  is  driven  in  135  feet  and  cuts  the  veiu 
near  its  end.    The  ores  encountered  are  solid  sulphurets  of  iron  ami 
copper,  which  would  yield  good  material  for  smelting  into  matte.    There 
occur  beautiful  crystals  of  carbonate  of  lead  and  galena  in  this  part  of 
the  veiu.    This  tunnel  brings  in  about  140  feet  of  stoping-ground  at  the 
second  shaft.    The  vein  is  at  present  not  worked,  as  I  understand,  be- 
cause some  of  the  owners  are  not  willing  to  or  cannot  furnish  their  portion 
of  a  working  capital  to  erect  proper  reduction  works  for  the  sulphurets. 

The  Eureka  is  a  very  irregular  contact-vein,  between  granite  and 
greenstone,  on  which  an  incline  of  00  feet  in  depth  was  sunk.  The 
quartz  contains  coarsely  crystallized  iron  pyrites  and  little  gold. 

The  Deadwood  is  parallel  to  the  former  in  granite,  and  carries  the 
same  poor  ore.  It  is  8  feet  wide,  has  the  usual  strike,  the  same  as  the 
foregoing,  and  dips  southeast.  Fligh  expectations  were  at  one  time 
entertained  in  regard  to  these  veins,  but  they  have  not  been  realized. 

The  Eureka  Mill,  on  upper  Lynx  Creek,  and  close  to  all  these  veins, 
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as  ten  stamps,  driven  by  steam-power,  and  no  apparatus  to  catch  the 
old  besides  the  copper  plates  in  the  batteries.  Formerly  aprons, 
>vered  with  copper  plates,  \vere  arranged  in  step-like  manner  on tside  of 
16  discharges  from  the  mortars,  and  imperfect  concentrating  machinery 
as  erected  below ;  but  these  are  now  removed.  There  is  also  a  small, 
ived-in  reverberatory  and  an  arrastra  connected  with  the  mill.  It  has 
een  running  for  a  few  months  during  the  summer,  but  was  idle  during 
ly  visit. 

The  Thunderbolt  Mill  is  about  two  miles  lower  down  on  Lynx  Creek. 
;  consists  of  a  thunderbolt  crusher  and  four  arrastrasrun  by  steam, 
ad  was  idle  when  visited  by  me.  The  whole  is  well  built,  and  ought  to 
^ach  good  results  with  the  ores  of  the  district. 

JSig  Bug  and  Goodwin  districts, — These  districts  are  situated  about 
X  miles  east  of  the  last  described,  and  twenty  miles  from  Prescott  by 
■ail,  while  by  wagon-road  the  distance  is  much  greater.  It  is  difficult 
b  present  to  draw  the  line  between  the  two,  but  both  are  located  on  the 
ills  along  the  banks  of  the  Big  Bug  Creek.  iSome  placers  have  lormerly 
een  worked  along  this  stream  and  its  branches,  but  I  am  not  aware 
lat  any  mining  of  that  kind  has  been  carried  on  in  the  district  during 
i8t  year. 

Many  veins  occur  in  theneighborhood,  and  a  numberof  them  have  beeu 
peued  and  worked  to  a  considerable  extent.  At  the  time  of  my  visit, 
owever,  only  one  mine  wa^  in  successful  operation.  Tlie  country  is 
onsidered  dangerous  on  account  of  the  Apaches,  whose  trails  lead 
cross  it,  and  suflrers  from  a  scarcity  of  water,  except  in  the  immediate 
icinity  of  the  creeks. 

The  Big  Bug  vein  occurs  in  syenite,  less  than  one  mile  from  the  mill 
f  the  same  name.  It  is  a  two  to  four  foot  vein,  running  northeast  and 
outhwest,  and  dipping  steep  to  the  northwest.  The  quartz  is  full  of 
latches  of  hornblende,  which  at  the  surface  is  decomposed,  imparting  a 
>rown  rusty  color  to  the  vein.  Yellow  sulphuret  of  copper  occurs  in  it 
tt  irregular  spots  along  its  course,  and  these  portions  contain  gold. 
?here  is  a  shatt  on  it  50  feet  deep,  and  some  small  levels  have  been  run 
rom  it.  The  gold  extracted  from  this  ore  is  reported  to  have  been  much 
oarser  than  that  from  the  following  mine ;  it  is  not  in  operation  at 
iresent : 

The  Eugenia  (original  location)  is  not  in  operation  at  present ;  but  the 
xteusion  furnishes  the  ore  for  the  Big  Bug  Mill.  The  vein  is  worked 
>y  Messrs.  Hitchcock  and  Gray,  the  latter  of  whom  is  the  siiperintend- 
nt  at  the  works.  I  am  indebted  to  this  gentleman  for  much  valuable 
asistance  in  regard  to  the  examination  of  his  own  mine  and  mill,  as 
rell  as  that  of  the  other  veins  in  the  district.  The  Eugenia  is  located  on 
he  high  hill  between  the  two  forks  of  the  Big  Bug  Creek,  and  the  shafts 
Aid  cuts  at  present  worked  are  not  more  than  one  and  one-half  miles 
tbove  the  jnill.  They  are  all  on  the  top  of  the  hill,  the  highest  at  a 
mat  350  to  400  feet  above  the  spot  where  the  right  fork  of  the  creek 
srossies  the  vein.  This  occurs  in  a  belt  of  metamorphic  slates,  which 
rans  northeast  and  southwest,  between  syenite  on  the  southeast  and  a 
dike  of  greenstone  on  the  northwest.  The  latter  is  very  close  to  the 
TOn,  and  sometimes  sends  ottshoots  into  it,  forming  hard  horses.  The 
lead  strikes  with  thestratitication  of  the  slates,  and  has  often  a  very  slight 
dip  to  the  southeast,  while  in  places  it  appears  vertical.  The  original 
location  is  opened  by  a  tunnel  running  in  from  the  left  fork  of  Big  Bug 
Cfeek,  but  not  worked  now.  I  could  not  enter  this  tunnel  5  but  the  ore 
^D  the  dump  shows  much  sulphuret  in  the  quartz,  which  is  said  to  assay 
^^  in  gold,  and  the  quartz  has,  besides,  yielded  $13  per  ton  in  free  g^old 
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Aft  present  this  portion  of  the  vein  is  not  worked.  The  mining  worka 
of  the  extension  to  the  southwest  are  principally  on  top  of  the  hiU, 
and  they  are  sufficiently  advanced  to  give  a  good  idea  of  the  character 
of  the  vein.  It  is  opened  and  prospected  by  actual  working  tests  for  a 
length  of  over  2,000  feet,  along  much  of  which  the  surface  ore  has  been 
Btripped  by  open  cuts  down  to  the  sulphurets.  Besides  these  there  is  a 
shaft  on  the  top  of  the  ridge  Co  feet  deep,  in  the  bottom  of  which  very 
solid,  tine-grained  sulphurets  of  iron,  without  a  trace  of  other  sulpha- 
rets,  were  met  with.  About  100  feet  to  the  southwest  of  this  shaft 
another  one,  53  feet  deep,  has  been  sunk,  which  also  struck  sulphurets; 
56  feet  further  on  another  shaft  is  sunk  to  a  depth  of  46  feet^  and,  120 
feet  still  further,  one  of  40  fe^t.  Some  of  these  shafts  are  connected  by 
galleries;  at  other  points  the  connection  is  not  yet  established.  Below 
the  last-mentioned  shaft,  nearer  to  the  extreme  southwest  end  of  the 
claim,  several  prospecting  holes  and  a  shaft  30  feet  in  depth  are  located. 
Northeast  of  the  upper  shaft  are  several  more  prospecting  holes  and 
shafts,  one  of  them  50  feet  deep  and  sunk  to  the  sulphurets.  In  all 
these  openings  the  vein  is  found  of  a  uniform  character,  but  differs 
somewhat  in  size.  While  at  the  top  it  is  generally  narrow  and  split  up 
into  several  seams,  it  uniformly  becomes  wider  and  more  solid  toward 
the  bottom  of  the  shafts.  These  seams  vary  from  6  inches  to  2  feet  in 
width,  and  the  average  size  of  the  vein  may  be  put  down  at  2J  feet ;  still, 
the  existence  of  other  similar  seams  outside  of  this  fissure  is  evident 
by  the  crop[)ings  to  its  right  and  left.  It  is  curious  that  the  vein  was 
in  many 'places  quite  unproductive  in  the  first  6  to  13  feet  from  the  snr* 
face,  while  at  that  depth  well-paying  ore  was  always  reached. 

The  general  experience  has  been  that  the  narrower  the  pay -streak  the 
richer  the  ore.    A  great  deal  of  ore  has  been  taken  from  these  open- 
ings.   It  is  very  soft,  consistiflg  of  a  loose  quartz,  colored  highly  by 
hydrated  oxide  ot*  iron,  and  associated  with  much  argillaceous  and  tftlcose 
matter     The  horses  of  slate,  which  often  occur  in  the  vein,  are  also  to 
some  extent  gold-bearing.    They  are,  how^ever,  not  near  as  rich  as  the 
brown  vein  material,  but  they  cannot  be  well  separated  from  it,  and  are 
to  a  great  extent  permitted  to  go  through  the  mill.    The  ore  is  so  soft 
and  easily  mined  that,  if  the  vein  happens  to  be  wide  in  his  front,  a 
man  can  easily  take  out  two  tons  per  day ;  the  general  average,  how- 
ever, is  a  little  over  one  ton  per  day  to  the  hand.    Where  the  sulphuret 
of  iron  has  been  struck  it  is  found  to  constitute  from  20  to  30  per  cent 
of  the  ore ;  and  in  the  bottom  of  one  of  the  shafts  is  a  streak  one  foot 
wide,  which  is  almost  nothing  but  pyrites.    Nothing  definite  is  as  yet 
known  in  regard  to  the  average  value  of  these  sulphurets,  but  assays  of 
unconcentrated  samples  have  gone  from  $10  upward,  so  that  the  con- 
centrated material  will  probably  contain  about  $40.    No  attempt  has, 
however,  as  yet  been  made  to  work  these  ores,  and  the  mill  runs  alto- 
gether on  free-gold  ores.    From  the  present  mining  works  an  excellent 
wagon-road  leads  down  the  hill  to  the  mill,  but  should  the  sulphuret* 
prove  sutticiently  valuable  to  encourage  the  erection  of  the  proper  re- 
duction works,  these  ought  to  be  located  at  the  point  where  the  vein 
crosses  the  right  fork  of  Big  Bug  Creek.    There  is  a  splendid  niill-site 
at  this  place,  and  the  water  supply  never  fails.    The  vein  could  then  be 
worked  from  a  tunnel  run  in  on  the  vein,  which  would  secure,  if  driven 
in  from  the  level  of  the  creek  at  the  point  under  discussion,  about  300 
feet  of  stoping  ground  above.    The  cost  of  transporting  the  ore  to  the 
mill  could  thus  be  reduced  to  almost  nothing. 

At  present  ten  men  and  a  foreman  are  employed  in  the  mine,  and 
these  supply  the  mill  with  ore*,  but  little  can  be  done  with  this  force  to 
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Becare  reserves.*  Mining  and  transporting  the  ore  to  the  mill  costs  now 
$4  50  per  ton,  and  the  milling,  including  superintendence,  &c.,  costs 
about  as  much  more.  A  detailed  statement  of  the  cost  of  labor  and 
material  will  be  found  fui*ther  on. 

The  Big  Bug  Mill  has  ten  stamps,  and  copper  plates  inside  and  out- 
side the  mortars.    Those  outside  are  arranged  step-like,  nearest  to  the 
discbarge ;  from  these  the  pulp  runs  over  an  inclined  plane,  about  14 
feet  long,  and  also  covered  with  plates.    Outside  of  the  building  the 
palp  runs  first  into  vats,  where  the  heavier  portion  settles  and  the  rest 
goes  into  the  creek.    There  is  also  an  arrastra  in  the  mill,  in  which  part 
of  the  tailings  caught  in  the  vats  are  ground  over,  a<id  a  little  more 
gold  is  thus  extracted.    The  whole  is  run  by  steam     The  arrangement 
of  the  mill  does  not  suit  th^  ore.    While  it  contains  from  $20  to  $25  per 
ton  in  gold,  only  a  little  over  one-half  of  that  amount,  as  1  was  informed, 
abont  $14  on  an  average,  is  saved.    The  gold  is  very  fine,  and  mostly 
in  the  form  of  thin  scales.    This,  of  course,  floats  easily;  and,  to  make 
things  worse,  the  talcose  and  argillaceous  matter  in  the  ore  still  more 
prevents  the  contact  of  the  gold  with  the  copper  plates.    It  has  been 
attempted  to  remedy  this  somewhat  by  using  a  great  amount  of  water 
in  the  batteries,  and  a  little  more  gold  has  thus  actually  been  obtained; 
but  at  the  same  time  this  rush  must  necessarily  also  carry  off  much 
gold,  and  by  panning  the  tailings  this  can  easily  bo  seen  to  be  so.    The 
proper  way  to  work  the  ore  would  be  to  use  little  water  in  the  batteries, 
and  amalgamate  in  pans ;  but  the  owners  hesitate  to  buy  pans  now,  and 
prefer  to  work  on  in  the  present  manner  until  they  are  enabled  to  erect 
snlphuret  reduction  works  and  rehiove  the  mill  to  the  point  mentioned 
above. 

The  mill  employs  four  men  and  a  foreman,  who  is  also  a  machinist, 
and  reduces  from  11  to  13  tons  in  twenty-four  hours.  The  softness  of 
the  ore  would  permit  the  reduction  of  a  much  greater  amount  of  ore  in 
that  time,  but  this  rate  has  been  found  to  be  the  most  economical  for 
yield. 

Coftt  of  labor  and  material  at  Big  Bug. — Miners,  per  day,  $2  50,  and 
board  ;  mill-men,  including  engineers,  $2  50  per  day,  and  board  ;  board, 
per  day,  i)er  hand,  $1 ;  foreman,  per  month,  $100 ;  lumber,  per  mille,  $55 ; 
wood,  per  cord,  $3 ;  wrought  iron,  per  pcmnd,  10  to  18  cents ;  cast  iron,  12 
to  14  cents ;  quicksilver,  per  pound,  75  to  80  cents ;  corn,  per  pound,  7  cents. 
It  costs  about  $1  per  day  to  feed  a  horse  or  mule  in  the  stable ;  and  this 
must  be  done,  though  the  pasturage  in  the  whole  district  is  unsurpassed, 
on  account  of  the  Apaches.  The  daily  expenses  of  the  mill  and  mine  are 
from  $00  to  $100,  and  it  is  entirely  due  to  the  very  economical  manage- 
ment of  Mr.  L.  0.  Gray,  that  the  enterprise,  in  spite  of  the  surround- 
ing difficulties,  is  a  financial  success.  The  mill  has,  as  far  as  I  am  in- 
formed, only  stopped  twice  during  last  year,  both  times  a  short 
while  only,  and  on  account  of  the  extraordinary  drought. 

The  Galena  is  a  large  contact  vein  between  talc-slate  and  syenite, 
aboat  two  miles  northwest  of  the  mill.  It  strikes  noitheast  and  south- 
west, and  dips  steeply  southeast.  There  are  three  shaits  sunk  on  this 
vein,  of,  respectively,  105,  CO,  and  50  feet,  all  located  within  a  distance 
of  300  feet.  The  ore  at  the  surface  is  an  iron-stained  quartz,  350  tons 
of  which  yielded  $10  50  per  ton.  The  ore  in  depth  is  quartz,  contain- 
ing a  mixture  of  sulphuret  of  iron,  copper,  zinc,  and  lead.  The  sul- 
pharets  of  75  tons  of  this  ore  were  concentrated  to  14  tons,  and  I  am 
informed  that  these  assayed  $580  per  ton.  This  is  certainly  an  extraor- 
dinarily high  yield,  and  at  that  rate  this  5-foot  vein  must  be  considered 
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a  fortune.   Nevertheless,  it  is  not  worked  now,  for  want  .of  proper  appa- 
ratus to  l)cnefi(!iate  tlie  sulpburets. 

The  Pine-Tree  is  a  large  quartz  vein,  in  syenite  and  slate,  west  of 
the  fore*;oinj^.  The  ero])ping8  are  irom  *2  to  10  feet  wide,  but  it  is  so 
little  oj)eiie(l  that  it  is  impossible  to  form  an  opinion  as  to  its  value. 

The  Dividend  vein  seems  to  be  a  continuation  of  the  Galena.  It  is 
in  line  with  it;  lies,  like  it,  between  syenite  and  talc,  and  dips  south- 
east. The  quartz,  however,  looks  white,  and  rather  dense  and  barren, 
though  it  contains  a  good  many  iron-stained  seams.  There  are  two 
shafts  on  it,  one  30  and  the  other  40  feet  deep.  No  sulphurets  have  as 
yet  been  struck^  in  them.  Sixty  tons  of  the  surface  ore  were  worked 
four  years  ago,  which  yielded  $20  ])er  ton,  not  sufficient,  in  those  days, 
to  pay  for  working,  esiKicially  as  all  the  ore  has  to  be  blasted.  There 
is  also  a  tunnel  driven  in  on  this  vein  Irom  the  valley  below,  which  is 
50  feet  in,  and  struck  sulphurets  of  iron  and  lead.  The  vein  is  here 
only  li  feet  wide. 

The  ore  from  all  these  veins,  and  the  following  ones,  would  have  to 
be  transported  to  Big  Bug  Creek,  to  work  it,  and  this,  together  with  the 
fact  that  it  would  have  to  be  blasted,  leaves  it  doubtful  whether  it 
would  pay  for  working  at  the  present  time. 

The  Ticonderoga  is  a  noted  vein,  the  ore  being  unusually  rich.  The 
vein  strikes  like  all  others,  dips  southeast,  and  is  1^  to  4  feet  wide.  It 
occurs  in  syenite,  and  has  a  thin  ciising  of  talc-slate  on  the  hanging 
wall.  There  is  an  open  cut  and  a  tunnel  on  it.  In  the  latter  the  vein 
was  lost,  but  it  was  found  again  in  a  shaft,  sunk  from  the  tunnel  floor  • 
to  a  depth  of  35  feet.  The  quartz  remaining  in  sight  in  the  tunnel  is 
brown  and  porous,  and  shows  fine  free  gold  in  places.  A  four-stamp 
mill,  with  a  thunderbolt  crusher,  four  arrastras,  and  a  Hendy  concen- 
trator, all  driven  by  steam,  was  erected  at  the  mouth  of  the  tunnel,  in 
amost  unfortunate  locality,  as  there  is  a  sufficiency  of  water  for  only 
one  month  in  the  year.  The  ore  worked  in  it  is  reported  to  have  yielded 
$100  per  ton.  The  mine  and  mill  have  changed  owners  lately,  and  Mr. 
Herbert  Bowers,  the  present  owner,  intends  to  remove  the  mill  to  the 
Agua  Frio,  four  miles  distant,  and  to  resume  work  on  the  vein. 

The  Independence  is  probably  the  northeast  continuation  of  the  last- 
describiHl  vein.  It  shows  quartz  croppings  7  feet  wide,  on  which  two 
shafts  of,  resi»ectively,  10  and  30  feet  deep,  have  been  sunk.  In  the  latter, 
the  quartz  is  divided  by  a  horse  of  slate  into  two  parts,  of  li  and  i 
feet  in  width.  Most  of  the  quartz  is  dense  and  barren  looking,  but 
there  occur  i)orous  s[)ots  here  and  there.  Two  and  a  half  tons  of  the 
ore  worked  in  an  arrastra  yielded  Soo  per  ton. 

The  Chaparral  and  O.versiglit  are  two  veins,  both  slightly  opened,  iu 
the  neighborhood.  The  la^t-named  was  discovered  last  summer,  and 
two  snjall  shafts  have  been  sunk  on  it,  which  show  7  feet  of  quarts* 
This  vein  dii)s  much  Hatter  than  the  other  lodes  of  the  district,  not 
over  50^,  and  lies  entirely  in  metamorphic  slate.  The  ore  contains  slight-. 
co[)]>er  stains,  and  prospects  well  in  gold.  It  is  intended  to  transport  it- 
to  tlie  Agua  Frio,  two  and  a  half  miles  distant,  for  reduction.  A  sample 
sent  to  tSan  Francisco  for  assay  yielded  $100  per  ton. 

The  A;;ua  Trio,  in  this  neighborhood,  is  quite  a  considerable  stream, 
and  all  accounts  agree  that  in  the  driest  season  it  will  furnish  130  inches 
of  water.  It  is  intended  to  drive  the  machinery  to  be  erected  on  this 
stream  by  a  water-wheel. 

There  are  several  other  mining  districts  in  the  vicinity  of  Prescott^ 
which  I  could  not  visit  y  but  those  described  are  the  representativ^e  ones, 
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ivey  an  accurate  idea  of  the  character  of  the  mineral  deposits  of 
^ioii. 

•  Mountain  is  a  district  fifteen  miles  southeast  from  the  Bradshaw 
in,  which  contains  some  large  veins  carrying  silver  ores,  none  of 
ire  now  worked. 

Grovc^  an  old  district  at  the  foot  of  the  Bradshaw,  contains  gold 
V  hi  ell  are  not  worked  now. 

old  Bradshaw  district,  in  Black  Cauon^  has  already  been  men- 
in  the  preceding  pages. 

Lcilii/  copper  mines,  between  Prescott  and  Skull  Valley,  contain 
[composed  copper  ores  and  native  copper,  but  are  not  worked. 
United  States  niine^  a  galena  vein  carrying  silver,  is  in  the  same 
)rhood.  Tiiere  were  three  shafts  sunk  on  this  vein,  of,  respect- 
0,  GO,  and  15  feet  in  depth.  The  vein  dips  45°  southeast,  and 
northeast  and  southwest.  The  ores  found  in  it  are  carbonates 
and  galena.  The  bullion  smelted  from  this  ore  assays,  accord- 
i  certitieate  of  the  San  Francisco  assaying  and  refining  works, 
^  in  silver. 

lilt  Grove  district,  northeast  of  Wickenburg  and  southwest  of 
idsliaw  Mountain,  on  the  Hassyampa,  contains  some  rich  veins, 
i  one  of  which  is  now  worked  profitably.  This  is  the  llainbow,  a 
)orted  to  be  4  feet  wide,  and  containing  ore  which  yields  $100  per 
'here  is  an  incline  of  20  feet  in  depth  on  it,  and  a  tunnel  is  being 
rard  it,  which  at  last  accounts  \vasin  80  feet,  but  had  not  reached 
n.  The  ore  is  worked  in  arrastras.  No  sulphates  have  as  yet 
jund  in  the  openings.    Wood  and  water  are  abundant  in  this 

• 

placers  at  Antelope  Hill,  south  of  the  Bradshaw  Mountain,  which 
sucif  an  excitement  in  18G4,  and  have  been  worked  more  or  less 
ice,  were  last  year  worked  by  only  a  few  Mexicans.  The  gravel 
be  *'  dry-washed,"  as  it  is  on  top  of  the  hill  and  no  water  near  it. 
idoubtcdly  the  product  of  local  disintegration,  and  the  gold  must 
om  veins  on  the  spot.  This  assertion,  in  view  of  its  former  great 
mce,  may  seem  strange  to  those  who  are  not  aware  of  the  im- 
erosion  and  denudation  which  at  a  remote  period,  and  under 
c  conditions  entirely  difierent  from  the  present,  must  have  taken 
11  over  the  Territory  of  Arizona,  but  it  is  difficult  to  explain  this 
r  occurrence  otherwise.  Lately,  public  and  private  advices  from 
»scott  region  are  filled  with  glowing  accounts  of  the  discovery  of 
rkably  rich  silver  lode,  a  short  distance  southwest  of  the  Brad- 
lountain,  and  the  equanimity  of  the  good  citizens  of  Prescott 
::o  be  considerably  disturbed  by  the  excitement  resultant  from  it. 
in  is  called  the  Tiger,  is  said  to  be  4  feet  wide  and  extraordina- 
h,  the  ore  assaying  as  high  as  $1,500  per  ton.  No  details  in 
to  the  discovery  are  known  at  the  date  of  this  writing,  but  all 
ts  agree  as  to  the  richness  of  the  lead. 

'incz  district, — The  mines  of  this  district,  more  familiarly  known 
Date  Creek  mines,  were  discovered  early  in  the  spring  of  1870. 
re  situated  twenty  miles  northwest  of  Wickenburg,  in  a  southerly 
'the  Martinez  Mountains.  The  surrounding  mesas  are  an  excel- 
aziug  coiiiitry,  but  wood  is  scarce,  small  mesquite  and  palo  verde, 
)me  scrub-oak  and  a  few  cottonwoods  on  the  creek,  being  the  only 
isible  as  far  as  the  eye  can  reach.  Martinez  Creek,  northeast  of 
rie«,  I'urnishes  water  enough  forarrastra  and  stamp  mill  pnrposes. 
[lache  Mojaves,  who  roam  over  this  country,  were  peaceable  at 
le  of  my  visit. 
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The  country  rock  of  the  district  is  a  coarse  granite,  in  which  occasioi 
dikes  of  greenstone  and  greenstone  slate  occur.  It  is  full  of  veins,  soi 
of  which  contain  porous,  iron-stained  quartz,  likely  to  contain  gold,  b 
the  majority  of  the  leads  are  composed  of  dense  white  quartz.  Ve 
little  work  is  done  in  the  district.  It  is  confined  in  almost  all  crises  to  tl 
sinking  of  a  few  prospect-holes  on  the  leads,  which,  according  to  tl 
district  laws,  are  sufficient  to  hold  the  claims  for  one  year.  The  excit 
ment  which  broke  out  in  the  neighborhood  upon  the  discovery  of  tl 
district  was  principally  due  to  the  Mayflower,  which  showed  much  fii 
gold  in  the  croppings. 

The  Mayflower  location,  2,000  feet  long,  is  owned  by  Mr.  Harris  an 
others,  who  discovered  it  in  May,  1870.  The  granite  has  a  finer  grai 
in  the  vicinity  of  the  vein,  which  is  situated  on  the  side  of  a  mountai 
spur  about  125  feet  above  the  mesa  to  the  south  of  it.  The  vein  strike 
northwest  and  southeast,  and  dips  about  45^  northeast.  This  strike, 
will  be  noticed,  is  exactly  at  right  angles  to  that  of  all  the  lodes  in  tl 
different  districts  of  the  Sierra  Prieta.  The  croppings  of  this  lode  are  i 
most  places  porous  and  promising,  and  its  width  in  the  cross  cut  is 
little  over  4  feet.  A  little  shaft,  about  8  feet  deep,  was  sunk  in  it,  whic 
struck  hard,  white,  barren-looking  quartz.  Still,  there  is  coarse  gol 
visible  in  this  in  some  spots.  Four  tons  of  the  croppings  were  workc 
in  an  arrastra  erected  on  Martinez  Creek,  about  two  miles  distant,  an 
yielded  $105  per  ton.  Some  CO  or  70  tons  of  the  ore  were  transport€ 
over  a  new  road,  fifteen  miles  long,  to  Wickenburg,  and  worked  in  tl 
Hinton  mill,  and  the  result  of  this  crushing,  I  am  told,  was  very  unsati 
factory,  the  amalgam  containing  much  iron  and  very  little  gold.  Oi 
reason  of  this  is  undoubtedly  the  fact  that  the  mill  was  run  for  the  firs 
time,  after  having  been  idle  for  a  long  time. 

The  Queen  of  Palmyra  is  a  lode  parallel  and  below  the  IMayflowe 
Specimens  of  the  ore  assay  $52  in  gold,  and  show  carbonates  ot  eopi)€ 

The  JMartinez  is  located  on  the  northeast  slope  of  the  same  hill  c 
which  the  foregoing  are  located.  It  is  4  to  G  feet  wide,  and  a  shaft  1 
feet  deep  is  sunk  on  it.  The  rock  prospects  well,  but  shows  sulphure 
of  iron  already  at  this  small  depth.  There  is  a  sx)riug  within  two  hu 
dred  yards  of  this  vein. 

The  Date  Creek  or  Gnome  is  two  hundred  yards  west  of  the  forme 
on  the  same  slope,  but  higher  up.  It  is  3  to  4  feet  wide,  and  cam 
similar  ore  to  that  of  the  Martinez. 

Ileal  del  Monte,  one  mile  west  of  Mayflower,  and  only  one-half  mi 
from  Martinez  Creek.  It  is  15  to  18  inches  wide,  has  slate  casings,  ai 
carries  the  best-looking  ore  in  the  district,  showing  much  i'ree  gol 
Two  specimens  from  this  vein  have  assayed,  the  one  $252,  the  oth 
over  $000  per  ton. 

The  Montezuma  is  half  way  between  Camp  Bate  Creek  and  Cold 
ber's  ranch,  in  granite.  It  strikes  east  and  west,  and  dips  steeply 
the  north.  It  is  a  large  vein,  being  8  feet  wide,  and  the  quartz  is  den 
and  iron-stained  on  the  surface.    There  is  little  work  done  on  it. 

The  Cornucopia.  This  large  vein  is  situated  three  miles  south-soul 
west  from  Camp  Date  Creek,  near  a  spring,  and  in  a  depression  of  t 
ridge,  between  two  high  peaks.  The  croppings  protrude  8  to  10  ft 
above  the  surface,  and  form  a  high  wall  for  twelve  to  fifteen  hundr 
feet.  The  quartz  is  dense  and  contains  sulphurets  at  the  ver}-  U 
Specimens  are  reported  to  assay  $42  per  ton. 

The  Buena  Vista  is  a  vein  2  feet  wide,  situated  one  mile  sonthwest 
Camp  Date  Creek ;  it  strikes  northeast  and  southwest,  and  dips  nor 
west.    The  quartz  is  very  porous,  and  very  much  iron-stained,  and  assf 
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of  specimens  from  this  lode  have  yielded  as  high  as  $250.    There  are 
no  developments  on  the  vein. 

The  Zuiii,  a  lately  discovered  silver  vein,  six  miles  northwest  of  Camp 
Bate  Creek,  is  2  to  3  feet  wide,  and  carries  galena,  copper  pyrites,  and 
fihlore.    The  ore  assays  very  high,  but  there  is  no  work  done  on  tLe 
lein  yet.    This  vein  is  not  in  Martinez  district  proper,  and  was  discov- 
ered, on  a  scout  for  Indians,  by  a  military  detachment  from  the  post. 

The  developments  of  the  Date  Creek  mines  axe  not  sufficient  to  justify 
an  opinion  as  to  their  value.  At  the  same  time,  it  is  but  fair  to  say 
that,  to  within  a  month  or  two,  it  was  impossible  for  a  white  man  to  stay 
in  these  mountains,  the  Indians  being  then  intensely  hostile.  At  the 
time  of  my  visit  seven  miners  were  employed  on  the  Mayflower,  and 
several  Mexican  pack-trains  and  wagons  were  engaged  transporting  ore 
to  Wickenburg  for  reduction. 

Wickenburg  district — ^This  is  by  far  the  most  important  district  in 
Arizona  at  the  present  time,  and  yields  alone  about  one-half  of  the 
.  yearly  gold  product  of  the  Territory.  It  is  at  the  same  time  a  single 
mine  which  supplies  all  this  gold,  in  spite  of  the  most  serious  draw- 
backs which,  outside  of  the  mine  itself,  can  embarrass  a  mining  enter- 
prise. This  mine  is  the  Vulture.  The  Vulture  lode  was  discovered  by 
Hemy  Wickenburg,  a  German,  who,  with  a  few  companions,  pros- 
pected in  this  neighborhood  in  the  fall  of  18G3.  The  distance  from  the 
vein  to  the  Hassyampa  is  fourteen  miles,  and  there  is  no  water  in  its 
vicinity.  The  paity  had  been  without  water  for  some  time,  and  were 
veil  nigh  discouraged ;  so  that  when  this  monstrous  hill  of  quartz  was 
discovered  the  weary  prospectors  did  not  even  care  to  go  to  the  trouble 
of  examining  it.  Mr.  Wickenburg,  however,  did  so,  and  i)osted  his 
notice  at  once.  The  actual  discoverer  of  this  valuable  property  has  not 
had  much  benefit  of  his  good  fortune.  Like  nine-tenths  of  our  mining 
pioneers,  whose  energy  brought  to  the  world's  notice  the  hidden  treas- 
ures of  what  was  then  a  wilderness,  Mr.  Wickenburg  lives  now,  if  not 
in  needy  circumstances,  at  least  provided  with  less  than  an  average 
share  of  worldly  goods,  near  the  town  of  Wickenburg,  where  he  owns 
a  small  farm. 

I  The  Vulture  is  located  fourteen  miles  southwest  of  Wickenburg  and 
;  of  Vulture  City,  the  place  where  the  company's  reduction  works  have 
heen  erected.  The  country  for  a  great  distance  in  all  directions  around 
the  mine  is  entirely  underlain  by  quart zites,  which  are  evidently  all 
nietamorphosed  sandstones.  They  are  mostly  very  highly  colored  by^ 
oxide  of  iron,  dense,  hard,  and  exhibit  little  trace  of  stratihcation  in 
njost  localities,  while  at  others  it  is  quite  plain,  the  rocks  running  north- 
cast  and  southwest.  The  immediate  zone,  however,  in  which  the  Vul- 
ture lode  lies  is  one  of  talc-slate,  which  is  four  hundred  yards  wide. 
The  body  or  bodies  of  gold  quartz  lie  in  about  the  middle  of  this  l)elt, 
&Qd  strike  and  dip  parallel  to  the  stratification  of  the  slates,  which  runs 
ft  little  north  of  west,  and  dips  north-northeast  45^.  In  tbe  lowest 
levels,  however,  the  veins  show  a  tendency  to  assume  a  steeper  dip. 

The  croppings  of  this  remarkable  lode  rise  SO  feet  above  the  level  of 

the  mesa,  at  their  foot,  and  form  quite  a  hill  for  themselves.    The  hill 

on  which  they  occur  is  450  feet  long  on  the  line  of  the  strike  of  the  vein, 

and  250  feet  across  its  base.    Eighty-five  feet  in  width  of  this  is  veiu- 

matter,  which  lies  between  well  defined  walls,  showing  chiy  selvedges  in 

places.    These  become  more  distinct  iu  depth,  when,  at  the  lowest  level, 

a  fieam  of  grayish-black  clay,  10  inches  thick,  overlies  the  veiu.    These 

croppings  at  the  surface  show  gold  everywhere ;  but  there  are  here  four 

difltmct  quartz-layers  which  are  richer  than  the  remainder^  a\uL  tlv^  Qi\^ 

H.  Ex.  10 17 
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from  which  is  now  transported  to  the  company's  mill,  while  the  rest, 
which  does  not  bear  the  high  cost  of  transportation,  is  laid  aside  and 
piled  up  at  the  mine  for  future  use.  Of  this  latter  ore  tfiere  are  outside 
of  and  iu  sight  in  the  mine  at  least  160,000  tons ;  all  of  which  maybe 
safely  called  twelve-dollar  ore.  The  richer  portions  mentioned  above 
have  the  Ibllowing  widths : 

Feet 

The  "  Red  "  or  "  Front  Vein  " 12 

The  "  Middle  vein  " 6 

The  "  Blue  vein" 9 

The  " Black  vein'' 5 

Total  width  of  jich  ore  in  the  croppings 32 

These  are  not  mined,  but  quarried,  all  above  the  level  of  the  month  of 
the  main  shaft  being  taken  down  together.  Even  in  the  talc-date 
horses,  between  the  pay-quartz,  is  gold,  as  I  have  satisfied  myself  by 
panning  when  on  the  spot.  This  slate  is  in  many  places  full  of  square 
cavities,  partly  filled  with  soft  brown  hydrated  oxide  of  iron,  evidently 
the  result  of  decomposition  of  crystalized  iron  pyrites.  But  there  are 
also  numerous  small  quartz-seams,  from  an  inch  to  one  foot  thick,  both 
in  the  horses  and  even  outside  of  what  are  considered  the  walls  of  the 
lode,  at  the  surface,  which  contain  much  gold. 

A  short  distance  below  the  level  of  the  mesa  there  is  suddenly  a  fanK 
in  the  vein,  or  rather  in  the  four  splits  of  the  vein,  as  appearing  on  top; 
the  part  above  this  line  being  thrown  a  considerable  distance  to  the 
south.  The  "  Black  vein  "  runs  into  the  "  Blue  vein"  before  this  fault 
is  reached ;  the  "  Middle  Vein  "  loses  itself  in  the  *'  Front  vein,''betweea 
the  70-foot  and  165-foot  levels,  and  the  '*  Blue"  and  "  Front  veins ^ap- 
jiroach  clo^e  to,  and  finally  run  into  each  other  a  short  distance  below 
the  IGo-foot  level.  Here  the  dip  of  the  vein  becomes  somewhat  steelier, 
the  distance  between  the  walls  is  diminished,  and  at  the  240-foot  level 
the  thickness  of  the  vein  is  47  feet.  The  richest  ore  lies  here  nearest  to 
the  walls. 

The  reserves  in  the  upper  l^els  are  not  as  rich  as  the  ore  taken  out 
heretofore,  still  an  immense  amount  of  fifteen-dollar  ore  may  be  taken 
from  them  with  some  assorting.  The  vein  contracts  at  the  eastern  line 
of  the  claim  now  worked,  and  widens  out  towards  the  western  line;  but 
here  the  quartz  becomes  nearly  barren. 

The  Vulture  Company  owns  500  feet  on  the  original  location,  but  the 
present  mining  works  arc  altogether  located  within  300  feet  on  the 
course  of  the  vein.    When  the  present  company  took  hold  of  the  mine 
it  was  in  a  very  bad  condition,  not  even  the  most  common  rules  of  min-     ■ 
ing  engineering  ha\ing  been  followed  in  the  planning  and  execution  of 
the  work,  and  only  during  the  last  year  or  two  have  the  works  under    j 
ground  been  systematized  and  laid  out  with  a  view  to  permanent  pros- 
ecution of  the  work.    Whims  are  still  employed  to  raise  the  ore  from 
the  lower  levels,  and  the  absence  of  water  has  rendered  the  introduction    - 
of  pumps  unnecessary.    At  the  time  of  my  visit  the  lowest  level  reached 
was  245  feet,  and  the  ore  was  here  as  free  from  sulphurets  as  it  had 
been  near  tbe  surface ;  i.  e.,  it  contained  from  1  to  li  per  cent.    The  ot^ 
sent  to  the  mill  is  not  permitted  to  contain  less  than  $25  per  ton,  and 
much  of  it  yields  over  $30.     A  great  deal  of  this  is  taken  from  th^ 
quarry  on  top,  but  the  richest  ore  has  lately  been  struck  in  the  lowest 
levels,  where  assays  of  ore  from  the  incline  below  the  240-foot  level  yidc^ 
over  $00  per  ton.    Mr.  Peter  Taylor,  the  mining  captain,  writes  iu  a  lat^ 
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commnnication :  "  Since  you  were  here,  I  drove  tbe  lower  incline  and 
strack  a  fine  body  of  ore,  which  belongs  to  the  *  Front  vein ;'  it  is  very 
mach  decomposed,  and  much  easier  extracted  than  the  quartz  above. 
[  have  drifted  east  on  the  bodj'^,  and  am  now  in  50  feet,  at  wbich 
point  there  is  still  fine  ore  in  the  face  of  the  drift.    The  streak  of 
this  rich  pay-ore  lies  between  two  perpendicular  seams,  and  is  13  feet 
wide.     I  have  extracted  and  shipped  to  the  mill  unassorted  400  tons, 
srhich  have  ^ven  fine  results.    I  am  now  sinking  a  winze  on  this  body, 
md  it  is  still  improving.''    Some  very  showy  specimens  have  been  ex- 
tracted from  the  body  referred  to  in  the  above,  and  the  latest  develop- 
ments in  the  winze  show  extraordinary  richness  of  the  quartz  throughout. 
Seventy  tons  of  quartz  are  forwarded  daily  by  mule  teams  from  the 
mine  to  the  mill,  fourteen  miles,  at  a  cost  of  $8  per  ton  by  contract. 
The  Hassyampa  is  the  only  stream  in  the  vicinity,  and  not  even  a  spring 
is  nearer  to  the  mine.    An  enormous  cost  of  transportiition  is  thus 
forced  unto  the  enterprise,  and  the  bulk  of  the  ore  is  at  i)re8ent  entirely 
useless.    It  is  proposed,  therefore,  to  bring  the  water  from  the  Hassy- 
amxm  to  the  mill  in  pipes.    There  are  no  natural  difficulties  in  the  way 
of  accomplishing  this,  but  it  will  require  a  heavy  outlay  for  the  dam  and 
the  pipes,  and  will  probably  not  cost  less  than  $180,000.    Still,  even  at 
this  figure,  the  saving  on  transportation  alone  will  repay  the  outlay  in  i\ 
little  over  a  year,  not  to  mention  the  vastly-increased  amount  of  quart;: 
which  will  then  be  available.    It  is  also  proposed  to  enlarge  the  forty- 
stamp  mill,  after  its  removal  to  the  mine  by  the  addition  of  sixty  stamps, 
all  of  which  can  undoubtedly  be  easily  supplied  with  ore.    The  mill  at 
Vulture  City,  one  mile  above  the  town  of  Wickenburg  on  the  Hassyampa 
Biver,  contains  an  eighty-horse-power  engine,  a  Blake's  crusher,  40  re- 
volving stamps  of  650  pounds  each,  copper  plates  and  blankets,  and 
eight  of  Hendy's  concenti^ators.    It  is  in  excellent  running  order,  and 
crashes  from  66  to  70  tons  daily,  stopping  only  during  the  daytime  on 
Snndays  to  clean  up.    The  stamps  have  10  inches  lift,  and  the  best  re- 
tolts  are  claimed  to  be  obtained  by  running  them  at  the  rate  of  65 
s^kes  per  minute.    The  concentrators  dress  the  sulphurets,  of  which 
there  are  not  more  than  1 J  per  cent.,  up  to  15  per  cent,  only,  and  these 
we  separately  preserved  outside  of  the  mill  for  future  beneliciation, 
there  being  no  apparatus  on  hand  at  present  to  work  them.    Different 
«88ay8  at  various  times  of  the  tailings  concentrated  to  the  percentage  in 
lolphurets  mentioned  have  yielded  from  $25  to  $91,  while  entirely  pure 
nilphurets  assay  $350  per  ton.    The  sluice-tailings  assay  $5  per  ton,  and 
tte  also  thrown  up  below  the  mill  to  be  \vorked  over  in  the  future. 
Biere  are  between  75,000  and  80,000  tons  of  tailings  thus  saved,  at  least 
•^  tons  of  which  contain  partly  concentrated  sulphurets.    Four  as- 
iiys  of  average  samples  of  these  sulphurets  concentrated  during  two 
iooeeeding  weeks  gave  $75  and  $78  per  ton  for  the  first  week,  and  $42  50 
and $45  50  for  the  next.    Besides  the  large  mill  building,  Mr.B.  Sexton, 
the  efficient  manager  of  the  company,  has  erected  a  large  office,  store- 
hoose,  assay-office,  containing  n^tort  and  melting  furnaces,  boarding- 
[  hoose,  sleeping  apartments,  and  the  necessary  outbuildings,  all  of  adobe 
j   tod  with  shingle  roofs,  at  Vulture  City,  and  a  store,  office,  dwelling- 
I   hoase,  and  other  necessary  buildings  at  the  mine,  all  substantially  con- 
\    Btmcted  of  stone.    The  company  also  cultivate  a  garden  of  12  acres  in 
the  Hassyampa  bottom,  a  short  distance  below  the  mill,  in  which  they 
ndae  all  the  vegetables  required  in  their  large  boarding-house.    The 
eooke  are  Chinese,  the  only  celestials  which  the  writer  met  ^nth  in  Ari- 
zona, except  one  in  Arizona  City,  who  keeps  the  only  hotel  in  that  town. 
One  hundred  and  two  men  were  employed  at  the  mine,  aivd  tss^wV^- 
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four  at  the  mill,  onohalf  of  the  latter  wheeling  qaartz.  Twelve  to 
teeu  more  are  employed,  some  of  whom  work  on  the  ranch,  and  tl 
maiuder  are  mechanics.  The  common  wages  are  $70  per  month 
board  is  deducted  at  $1  per  day.  Wood  is  scarce  in  the  vicinity 
costs  about  $8  delivered  at  the  mill. 

The  cost  for  working  one  ton  of  ore  in  the  fall  of  1870,  taken  € 
average  during  one  month,  was,  according  to  data  kindly  fomishe 
the  superintendent,  as  follows : 

For  mining ' i 

For  milling 

For  hauling 

Total  expense ] 

About  2,000  feet  of  extension  are  taken  up  on  the  Vulture  lode 
of  which  are  owned  by  the  Vulture  Company.  None  of  these  extei 
claims  were,  however,  worked  in  1870,  Lately  the  papers  report 
parties  have  commenced  working  one  of  the  claims,  and  that  the  < 
to  be  crushed  in  the  Hinton  ten-stamp  mill  at  Wickenburg. 

The  road  between  Wickenburg  and  the  Vulture  mine  was  fon 
very  dangerous  on  account  of  the  Apaches.  Many  attacks  were  i 
by  them  not  many  years  ago  on  men  and  teams,  and  generally  the  w 
were  the  losers  in  life  and  property.  Latoly,  however,  the  Indians 
kept  quiet  in  this  region,  except  in  the  immediate  vicinity  of  Wi( 
burg,  where  they  have  stolen  horses  and  cattle  several  times  d\ 
last  year. 

Unexplored  region, — Yavapai  is  by  far  the  largest  county  in  Arii 
and  not  more  than  one-quarter  of  its  area  has  been  explored.  That 
of  the  remainder  which  is  known  to  contain  the  precious  metah 
country  south  of  the  MogoUon  range,  the  Sierra  Blanca  and  Sien 
naleno,  have  been  occasionally  traveled  over  by  strong  military  pa 
and  a  few  posts  have  lately  been  established  there.  One  or  two 
pecting  parties  have  also  ventured  into  this  country,  but  were 
pelled  soon  to  retrace  their  steps,  the  Apaches,  whose  stronghold 
region  is,  harassing  and  annoying  them  continually.  No  permj 
foothold  has  been  gained  by  the  whites  upon  this  country,  but  1 
who  have  returned  from  there  report  gold  placers  northeast  of  the 
Peaks,  situated  in  the  Sierra  Pinaleiio,  forty  miles  from  Camp  McDc 
They  also  report  that  the  country  is  well  watered  and  wooded  tlir( 
out,  from  the  Tonto  Basin  to  the  Mogollon  range  and  east  of  there 
the  Filial  Mountains  enormous  silver  lodes  are  claimed  to  have 
discovered  by  a  party  who  went  to  that  country  fipora  McDowell  h 
vember,  1870,  and  specimens  of  the  ore  were  shown  to  me  at  Wi< 
burg.  The  ore  was  fahlore  and  copper-silver  glance,  and  if  tl 
ported  size  of  the  vein,  50  feet,  is  not  grea,tly  exaggerated,  this  n 
will  probably  soon  be  invaded  by  large  numbers  of  miners.  The 
important  discovery,  however,  especially  in  regard  to  the  thirty-S€ 
parallel  railroad,  is  that  of  coal  in  the  southern  foothills  of  the  fc: 
Blanca.  General  Stonemau's  party,  who  had  tmveled  through 
country,  brought  specimens  of  this  coal  to  Tucson,  where  some  o 
members  of  the  party  showed  them  to  me.  It  is  a  highly  bitum 
coal  and  seems  to  be  free  from  iron  pyrites,  if  examined  closely  i 
the  glass.  The  bed  is  reported  to  be  of  workable  size,  and,  accordi 
nil  accounts^  must  occur  in  tiietrue  coal  measures. 
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Beds  of  ligrnite  are  known  to  exist  in  the  more  recent  strata  of  the 
northern  and  northeastern  platean,  but  the  quality  of  the  coal  and  the 
size  of  the  seams  appear  to  give  httle  satisfaction. 

MOJAVE  COUNTY. 

This  county  lies  along  the  Colorado  River,  between  Bill  Williams's 
Fork  on  the  south  and  a  line  drawn  east  from  the  Roaring  Rapids  on 
the  north,  its  eastern  boundary  being  longitude  113o  20^.  Several  min- 
ing districts  have  formerly  been  formed  in  this  county,  but  in  none  of 
them  has  any  work  been  carried  on  for  several  years,  except  in  the  old 
Sacramento,  now  Hualpai  or  Wallapi  district,  which  w^  reorganized 
on  the  conclusion  of  i>eace  with  the  Hualpai  Indians  during  the  summer 
of  1870. 

The  Wauba  Yuma  dff«fric#.— Located  in  the  northern  part  of  the  Aqua- 
rius range,  this  district  is  about  fifty-five  miles  from  the  Colorado  River. 
It  contains  much  pine,  cedar,  and  some  walnut,  and  a  tolerable  supply 
of  water.  Many  locations  were  taken  up  here  before  the  breaking  out 
of  the  southern  portion  of  the  Hualpai  tribe  of  Indians,  and  several 
sbafts  were  sunk,  the  deepest  on  the  Pride  of  the  Pines  and  the  Ben. 
Franklin.  These  prov^ed  the  existence  of  true  veins  carrying  gold  and 
wlver  in  the  granite,  but  hostilities  commenced  too  soon  to  permit  fur- 
ther development.  In  the  summer  of  1870,  when  the  northern  portion 
of  ttie  Hualpais  came  into  the  forts,  professing  to  desire  peace  henceforth, 
the  southern  part  of  the  tribe  refused  to  do  so,  and  they  have,  up  to 
this  time,  continued  their  depredations  along  the  Mojave  road,  thus 
preventing  a  resumption  of  mining. 

Sacramento  or  Hualpai  district, — This  is  the  only  mining  district  in 
Mojave  County  in  which  actual  work  is  carried  on  at  present.  It  is 
situate  on  the  western  slope  of  the  Cerbat  range,  thirty  miles  a  little 
north  of  eiwt  from  Hardyville  on  the  Colorado  River.  The  range  here 
consists  entirely  of  granite,  syenite,  quartzite,  and  hornblende  slate, 
which  contain  an  abundance  of  quartz  veins,  carrying  lead,  copper, 
ijold,  and  silver.  The  Hualpai  Valley,  east  of  the  range,  and  Long 
Valley,  west  of  it,  are  not  wooded,  but  are  thickly  covered  with  grass, 
which  ascends  to  the  highest  ridge  of  the  mountains.  In  the  ravines 
«nd  gorges  toward  the  top  of  the  ridge  much  cedar,  juniper,  and  nut 
pine  is  found;  and  on  the  east  slope  is  one  large  valley,  which  is  thickly 
covered  with  cedar  down  to  the  level  of  Hualpai  Valley,  and  on  the  side 
of  the  mountain,  facing  north,  timber  gro^s  in  abundance  from  toj)  to 
bottom.  This  district  is  also  better  supplied  with  water  than  most  of 
those  along  the  Colorado  River,  nearly  every  gulch  containing  a  spring, 
fte  water  is  excellent  until  it  reaches  the  lower  part  of  the  ravines, 
where  it  becomes  alkaline  and  sinks  soon.  There  is  one  small  creek  in 
tte  district,  which  oonta^ins  running  water  at  all  times  of  the  year, 
fto^t  in  the  very  dryest  seasons,  when  the  water  stands  in  pools  along 
Hs  bed,  sinking  and  reappearing  for  a  distance,  and  finally  being  lost 
Ax^^Bther  in  the  sand  below. 

Bie  first  discoveries  in  this  district  yrere  made  in  1864,  and  already 
fa  1M6  work  had  to  be  suspended  on  account  of  the  hostility  of  the 
hdiuis,  who  killed  several  miners  and  drove  away  the  rest.  Since  the 
bte  reorganization  many  of  the  old  leads  have  been  jumped  and  named 
Mording  to  the  fancy  of  the  claimants.  A  few  of  the  old  locations 
have,  however,  retained  the  old  names,  the  owners  having  been  on  their 
gnaid  to  at  once  take  the  necessary  steps  to  resecure  their  property  by 
complying  with  the  new  mining  laws.    In  visiting  tViCi  (\\fttt\<iXj-jW^^^ 
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exainiucd  only  those  veins  on  which  work  had  been  dono  latel}',  th< 
shafts  of  the  others  being  mostly  inaccessible  at  the  time. 

The  Noodle  is  a  location  on  a  large  quartz  vein,  4  to  G  feet  wide,  whicl 
crops  out  like  a  wall  above  the  country  rock.  Syenite  forms  the  hang 
ing,  and  quartzite  the  foot  wall.  It  strikes  east  and  west  and  dip 
steeply  north.  Little  has  been  done  on  it,  but  in  a  small  cut  streaks  c 
galena  are  seen,  not  sufficiently  concentrated  on  top  to  encourage  mac 
work.     A  good  spring  is  close  to  it. 

The  Woodworth,  a  ledge  cropping  from  5  to  12  feet  high  above  th 
surface,  is  located  on  the  main  ridge  of  the  range,  and  has  been  trace 
some  distance  on  both  slopes.  It  strikes  east  sind  west  and  dips  nortl 
The  croi)pings  show  galena  all  over.  In  a  prospecting  shaft  6  feet  deei 
the  vein  is  5  feet  wide  and  shows  two  streaks  of  more  concentrate 
galena,  one  4  to  6  inches  near  the  hanging  wall,  and  the  other  1  foe 
wide  on  the  foot  wall.  It  lies  in  fine-grained  syenite  and  is  easily  fo 
lowed  for  a  long  distance  toward  the  Hualpai  Valley.  There  is  plent 
of  timber  all  around  it. 

The  Alcran,  one  of  the  veins  discovered  during  the  first  occupatio 
of  the  district,  has  had  considerable  work  done  upon  it.  The  vei; 
stands  very  nearly  vertical  in  syenite,  strikes  east  and  west  and  is  be« 
exposed  on  the  eastern  slope  of  the  mountain.  The  shaft  sunk  on  it  i 
]>artly  filled  up,  and  only  for  a  distance  of  35  feet  preserved  so  that  th* 
size  and  character  of  the  vein  are  plainly  visible.  It  is  here  3J  fee 
wide,  and  contains  above  quartz  with  carbonate  of  lead,  much  iroi 
stained  and  containing  gold.  Lower  down  a  solid  mixture  of  galeni 
and  dark  zincblende  occupies  the  fissure.  The  mouth  of  the  shaft  i 
from  1,600  to  1,800  feet  above  the  Hualpai  Valley.  The  neighborhoot 
is  heavily  wooded,  but  water  is  one-half  mile  distjint.  The  location  ii 
within  two  miles  of  the  line  of  the  thirty-fifth  x)arallel  railroad. 

The  Hancock  or  Buckeye  is  also  a  vein  originally  discovered  in  1864 
and  abandoned  in  1866.  This  is  a  small  vein,  being  only  4  to  8  inchei 
wide.  It  stands  vertical  in  syenite,  strikes  east  and  west  across  th( 
main  ridge,  and  has  been  followed  and  opened  by  prospecting  holes  foi 
some  distance  on  both  slopes.  It  contains  copper-silver  glance,  galena 
and  malachite,  the  former  predominating,  and  assays  high  in  sUvei 
The  mineral  is  so  concentrated  that  it  would  probably  pay  to  mine  am 
ship  the  ore,  but  it  is  proposed  to  use  it  with  galena  in  smelting  fui 
naces  to  be  erected  below.    The  location  comprises  1,800  feet. 

The  Savage,  a  contact  vein  between  greenstone  porphyry  on  the  foe 
wall  and  syenite  in  the  hanging  walls,  is  located  on  the  south  side  of  on 
of  the  western  spurs  of  the  main  ridge  of  the  mountain.  Like  the  po; 
pbyry  dike,  which  cuts  through  the  syenite,  it  runs  east  and  west  an 
dips  north.  In  a  prospect  hole  0  feet  deep  the  vein  is  seen  to  be  2  f« 
wide.  The  croppings  are  a  soft  brown  quartzy  material,  and  immed 
ately  below  the  surface  the  crevice  is  filled  with  a  mixture  of  carbonai 
of  lead  and  bunches  of  undecomposed  galena.  This  ore  is  sufficient! 
concentrated  to  be  at  once  available  for- the  furnace.  It  contains  suf 
cieut  oxide  of  iron,  argillaceous  matter,  and  quartz,  to  form  a  got 
slag.    Location  1,400  feet. 

The  Orphan  Boy  is  a  ledge  running  along  the  lower  side  of  the  pc 
phyry  dike  just  mentioned.    It  is  little  opened,  but  shows  streaks 
galena  and  carbonate  of  lead  in  the  croppings  and  prospect  holes.    L 
cation,  1,400  feet. 

The  Union  is  the  most  important  vein  of  the  district.  It  is,  like  tl 
foregoing,  a  contact  vein,  i)orphyry  forming  the  hanging  and  syeni 
tJie  foot  wall  J  but  is  lower  down  the  hill.    It  also  strikes  and  dips  co 
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brmablc  to  all  the  others  in  the  district.  The  vein  is  from  6  to  12  feet 
wride  and  crops  out  boldly  above  the  surface.  There  is  a  shaft,  13  feet 
deep,  sunk  on  it  near  a  small  ravine  crossing  it,  and  an  open  cut  has 
lately  l>een  commenced  from  the  ravine  toward  the  shaft.  In  both 
these  openings  a  Large  solid  body  of  galena  is  exposed,  the  greater  por- 
tion of  which  is  pure.  The  part  of  the  vein  near  the  foot  wall  contains 
an  admixture  of  some  copper  pj  rites,  and  near  the  hanging  wall  is  a 
narrow  band  in  the  coarse-grained  galena,  which  is  finely  crystalline 
and  assays  very  high  in  silver.  There  is  no  gaugue  whatever  in  this 
body  of  ore.  The  coarsely  crystalline  portion  of  it  assays  60  x)er  cdnt. 
lead,  $18  per  ton  silver,  and  $8  gold ;  the  rest  is  zinc,  copper,  sulphur, 
and  some  iron  5  the  fine-grained  band  referred  to  above  has  yielded  in 
three  assays,  respectively,  $131,  $152,  and  8253  per  ton  in  silver,  but 
sach  ore  is  limited  in  quantity. 

The  Union  is  one  of  the  veins  discovered  several  years  ago ;  and  work 
has  been  resumed  on  it  during  last  summer.  If  properly  worked  it  must 
prove  a  fortune  to  its  owners — ^the  ore  supply  being  apparently 
nnlimited.       • 

There  is  a  large  spring  in  the  ravine  immediately  by  the  side  of  the 
shaft;  and  in  the  shaft  itself  is  much  water.  Plenty  of  timber  for 
mining  and  smelting  purposes  is  in  a  radius  of  three  miles  from  the 
mine,  bat  the  best  timber  for  coal  is  higher  north,  in  the  Cerbat  Eange, 
and  in  the  next  mountain  chain  to  the  southeast. 

Some  2,000  feet  are  claimed  in  the  original  location  of  this  lode,  over 
1,400  feet  of  which  are  owned  by  one  man.  There  are  several  exten- 
sions unopened. 

The  Bismarck,  immediately  above  the  first  spring  in  the  big  caiiou 
directly  east  of  Union  Pass,  is  slightly  opened  and  shows  about  IJ  foot 
of  quartz,  through  which  much  galena  is  scattered,  and  10  inches  ot 
solid  carbonate  of  lead  and  fine-grained  galena.  It  runs  east  and  west, 
like  all  the  others.    Location,  1,400  feet. 

The  Antietam  is  a  copper  lode  3  feet  wide,  about  five  miles  north  of 
the  foregoing.  The  ore  is  very  rich  in  copper,  and  carries  much  silver 
and  a  little  gold.  A  shaft  40  feet  deep  has  been  sunk  on  it  formerly, 
but  work  has  not  yet  been  resumed. 

The  Blue  Bell,  Darby,  Daniel  Webster,  and  many  others,  are  loccttions 
fonnerly  made,  on  some  of  which  considerable  work  has  been  done. 
They  all  contain  gold  and  silver,  but  have  not  been  reopened  as  yet. 

The  Sacramento  district  is  better  situated,  in  regard  to  water  and  fuel, 
than  most  of  the  Colorado  River  districts,  while  as  to  cost  of  transport- 
ation it  far  surpasses  the  mining  districts  of  Middle  Arizona.  Ore  can 
be  shipped  to  Cottonwood  Island,  on  the  Colorado  River,  for  from  815 
to  $20  i)er  ton,  and  from  that  point  to  San  Francisco,  by  water,  for  $20. 
His  is,  of  course,  still  high  freight,  but  by  smelting  the  ores  into  pig- 
fead^  in  which  the  silver  will  be  found  concentrated,  before  shipping, 
wteing  in  this  district  can  well  bear  it.  Miners'  wages  are  from  $60  to 
175  per  mouth  and  board.  • 

The  veins  of  the'  Sacramento  district  strike  and  dip  different  from 
those  of  the  Sierra  Prieta,  and  have  a  different  character,  a  fact  which 
^leeerves  to  be  noted  as  probably  referring  them  to  a  different  age.  The 
country  rock  here  contains  no  olivine,  which  is  abundant  in  Middle  Ari- 
wna.  I  am  inclined  to  believe  that  the  veins  of  the  Cerbat  Range  are 
the  oldest. 

San  Francisco  dwtrict — The  "Black  Mountains,"  described  in  a  former 
PWt  of  this  chapter,  have  a  small  group  of  hills  running  out  from  them 
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toward  the  southwest,  opposite  Hardy ville,  on  the  Colorado  River.  Ii 
these  hills  the  San  Francisco  district  is  located. 

Several  of  the  lodes  discovered  in  it  raised  a  wild  excitement  at  th 
time  of  their  discovery,  and  the  *'  Moss  lead,"  especially,  coutribntei 
much  to  this  when  it  became  known  that  several  hundred  pounds  c 
the  croppings  sent  to  San  Francisco  had  yielded  at  the  rate  of  seven 
thousand  dollars  in  gold  per  ton.  At  present  not  a  single  vein  is  woike 
here. 

The  Moss  lead  is  a  large  quartz  vein  in  gray  felspathic  porphyij 
rutining  northeast  and  southwest,  and  dipping  TCP  southeast.  The  ou 
crop  of  this  remarkable  ledge  stands  like  a  wall  above  the  country  roch 
is  12  to  30  feet  wide,  and  can  be  followed  with  the  eye  for  more  than 
mile.  Much  work  has  been  done  here  in  tunnels  and  shafts  with  a  vie' 
to  strike  the  vein  at  a  little  over  100  feet  below  the  cropping^ ;  but  tli 
tunnel  has  never  struck  the  vein,  and  only  one  of  the  shafts  has  reaqhe 
it.  In  its  bottom  is  said  to  be  good  ore.  The  tunneling  works,  as  we 
as  one  of  the  shafts,  are  remarkable  specimens  of  mining  engineerinj 
such  as  have  mined  many  other  mining  enterprises,  besides  the  on 
under  discussion,  in  the  West.  The  tunnel  was  started  in  from  aravii 
below  the  foot  wall  of  the  vein,  and  run  for  a  long  distance  obliqnd 
toward  it,  so  that  it  might  have  reached  the  vein,  if  continued  in  that  d 
rection,  in  about  2,000  feet;  while,  if  the  direction  had  been  taken  fromth 
start  at  right  angles  to  the  vein,  the  distance  to  be  traversed  would  nc 
have  been  more  than  300  feet.  After  having  driven  the  tunnel  far  inl 
the  porphyry  in  the  direction  indicated,  th»»  second  mistake  was  made  b 
coming  back  some  30  feet  from  the* end  of  this  drift  and  starting  anothe 
one  in  its  left  side  at  right  angles  to  the  former  direction,  instead  of  ol 
liquely  find  at  right  angles  to  the  vein.  This  has  never  reaehcd  th 
vein,  but  an  air-shaft,  the  top  of  which  is  close  to  the  hanging  wall  o 
the  vein,  shows  the  tunnel  face  to  be  close  to  it.  A  winze  is  sunki 
the  first  tunnel  and  one  in  the  drift  at  right  angles  to  it,  for  what  par 
pose  cannot  be  imagined,  as  the  vein  dips  away  from  the  tunnels.  Manj 
crosscuts  in  the  porphyry  are  also  made  from  the  tunnel,  partly  run 
ning  parallel  to  the  vein  and  partly  at  right  angles  to  it,  but  none  retwl 
it.  One  shaft  is  sunk  in  the  foot  wall  of  the  vein  from  the  surface,  an( 
has,  of  course,  never  struck  it ;  while  another  one,  in  the  hanging  wall 
has,  as  before  mentioned,  reached  it  at  a  depth  of  80  feet.  Whoeve 
planned  these  works  must  have  evidently  seen  drawings  of  mininj 
works  in  depth,  without  understanding  their  import. 

A  portion  of  the  outcrop  has  been  quarried  and  worked  in  the  millc 
the  company  at  Hardy ville,  on  the  Colorado,  nine  miles  off.  The  i< 
turns  were  not  satisfactory.  The  gold,  though  abundant  and  showy  i 
spots,  seems  to  have  been  badly  distributed.  The  assay  record  at  th 
mill,  at  least,  indicates  this.  The  quartz  is  dense,  slightly  iron-staine< 
and  looks  more  like  a  metamorphosed  sandstone  than  like  gold  quart 
It  contains,  at  the  croppings,  patches  of  heavy  spar  and  felspar.  Neve 
theless,  it  cannot  be  said  that  the  working  of  the  vein  has  prove 
against  its  value,  for  the  vein,  beyond  a  single  spot  at  the  cropping 
has  never  been  worked. 

An  excellent  stone  boarding-house  was  erected  near  the  mine  by  tl 
company ;  also,  the  necessary  blacksmith  shops,  &c. 

The  road  from  the  mine  to  the  mill  leads  down  a  broad  arroyo,  wr 
very  sandy  bottom  throughout.  The  mill  buildings,  dwelling-house 
assay  office,  carpenter  shop,  &c.,  are  all  constructed  of  adobe,  and  ha' 
shingled  roofs,  the  shingles  for  which  had  to  be  brought  many  mil 
from  Central  Arizona.    The  mill  has  ten  stamps,  four  pans,  two  woodi 
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«ai  one  small  iron  settler,  and  is  run  by  a  30-horse  power  engine,  which 
also  pamps  the  water  up  into  a  tank  above  the  mill  from  the  Colorado 
Eiver.  Although  the  machinery  has  been  idle  for  several  years  it  is 
wdl  preserved  and  ready  for  use  at  the  shortest  notice.  There  is  a 
large  supply  of  firewood  piled  up  at  the  mUl. 

The  Southern  Cross  is  a  vein  upon  which  more  work  has  been  done 
tium  upon  all  the  others  in  the  district  together.  About  $70,000  has 
been  expended  in  tunneling  and  shafting,  all  of  which  is  well  planned 
and  executed,  but  it  establishes  beyond  a  doubt  that  the  Southern  Cross 
will  never  support  a  prosperous  enterprise.  It  is  located  exactly  west 
of  Scale's  Pass  in  the  Black  Eange,  in  the  same  group  of  hills  as  the 
H068  lode,  but  one  and  one-half  miles  southeast  of  it.  The  vein  runs 
northeast  and  southwest,  dips  60^  northwest,  and  is  8  feet  wide.  Several 
»de  veins,  like  the  Michigan,  Silver  Witch,  and  Gould  and  Curry,  run  into 
the  main  vein.  The  first-named  of  these  was  1  foot  wide,  and  contained 
a  rich  chimney  of  silver  ore,  75  feet  in  length  and  15  to  20  feet  deep, 
which  has  been  taken  out  and  milled  in  the  Moss  Mill.  The  yield  wa6 
aboat.$18  per  ton,  while  the  pulp  assays  were  over  830.  There  are  five 
kmg  tunnels,  four  of  which  are  driven  on  the  course  of  the  vein  at  dif- 
ferent levels  below  the  top  of  the  ridge ;  the  fifth,  the  Parson,  is  driven 
at  right  angles  to  the  vein,  and  if  it  had  reached  it,  would  have  tapped 
it  at  500  feet  l)elow  the  outcrop.  The  length  of  the  tunnels  is  as  follows : 
Parson,  600  feet 5  Michigan,  700  feet ;  Tom  Paine,  500  feet ;  Dodd,  125  feet ; 
vA  one  without  a  name,  00  feet.  There  are  also  five  shafts  sunk  on  the 
ledge,  of  the  aggregate  depth  of  260  feet.  The  vein  is  continuous,  stands 
in  a  light-colored  porphyry  and  consists  of  very  white  quartz  with  baryta, 
ftbpar, fluor-spar,  (green  and  violet,)  and  great  masses  of  manganese-spar ; 
italso  contains  here  and  there  manganese  in  the  form  of  manganite. 
Silver  ores,  containing  gold,  were  found  in  stripes  and  spots  in  the  main 
vein,  but  were  rare,  though  rich  when  found.  The  character  of  the 
gangae  of  this  vein  is  eminently  that  of  a  true  silver  vein,  but  the  occnr- 
i^nce  of  the  metal  is  too  rare  and  spotted  to  make  a  continuance  of  the 
Work  desirable. 

The  Queen  of  the  Pacific  is  an  extension  of  the  foregoing.  About 
110,000  have  here  been  expended  in  shafting  and  tunneling,  but  nothing 
different  was  elicited  from  the  experience  in  the  Southern  Cross. 

The  Leland,  five  miles  south  of  the  above,  and  the  Mitchell,  IJ  miles 
from  the  Leland,  are  both  gold  lodes.  Considerable  work  has  been  done 
on  both,  but  unsuccessfully-.  The  company  owning  the  latter  erected  a 
laill.  Thunderbolt  crusher,  and  pans,  six  to  eight  miles  from  the  mine  in 
the  Colorado  bottom,  but  the  ore  brought  to  it  gave  unfavorable  results. 
The  abandonment  of  all  these  mines  was  hastened  by  the  outbreak  of 
the  Hnalpai  Indians  in  1866. 

Along  Silver  Creek  (the  ravine  in  which  the  road  from  the  Moss  lode 
to  the  Colorado  j^  located,  and  which  contains  running  water  at  its  up- 
per end  tor  some  distance)  the  ruins  of  Silver  City,  a  once  populous 
town,  are  yet  standing.    There  is  not  a  soul  living  there  at  present. 

PAH-UTE  COUNTY. 

.  This  county  forms  the  northwestern  corner  of  Arizona  TeiTitory,  and 
^bounded  by  Mojave  County  on  the  south,  and  by  Yavapai  on  the  east. 
In  this  county  occurs  the  wonderful  *'  Great  Caiion  "  of  the  Colorado, 
^i  the  hardly  less  sublime  gorges  through  which  the  Diamond  liiver 
finds  its  way  to  the  Colorado.  In  the  part  of  the  county  which,  if  the 
<^6sskm  of  a  portion  to  Kevada  is  to  be  considered  as  final^  remains  ^\tJ\ 
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Arizona,  no  mines  are  at  present  known  to  exist.  The  country  is  de- 
scribed by  the  few  explorers  wiio  have  traversed  it,  as  extremely  barren 
and  desolate,  destitute  alike  of  vej^jetation  and  water,  except  near  the 
rivers.  Ori  the  west  bank  of  the  Colorado,  however,  is  a  locality  which 
promises  to  contribute  largely  to  the  product  of  precious  metals. 

El  Dorado  dislnct — This  district  lies  immediately  on  the  Colorado 
River,  in  the  low  hills  at  the  base  of  the  Black  Mountains,  which  here 
cross  the  Colorado.  The  porphyries  and  trachytes  of  the  main  ridge 
are  here  acconipanied  by  metamorphic  slates  lenniug  against  them,  and 
hero  on  the  western  slope  of  the  range  occur  a  number  of  veins  con- 
formable in  strike  and  dip  with  the  slates.  The  gangue  of  the  veins  is 
quartz  and  calcspar,  and  there  is  much  slaty  matter  scattered  in  them. 
The  ores  are  horn-silver,  vitreous  silver,  stephanite,  and  fahlore,  associ- 
ated Avith  ores  of  copper,  antimony,  lead,  and  iron  pyrites.  The  ores 
also  contain  some  gold. 

The  Techatticup  is  the  principal  vein  of  the  district.  It  varies  from 
7  to  9  feet  in  width,  and  the  mineral  is  mostly  distributed  through  the 
lode  in  small  pockets.  The  vein  was  attacked  in  various  places,  and 
sunk  upon  to  a  depth  of  150  feet.  At  the  surface  much  chloride  of  sil- 
ver, averaging  $05  to  $70  iwr  ton,  was  found,  but  with  depth  the  base 
metals  became  more  frequent,  and  the  average  value  of  the  ores  receded 
to  845. 

This  company  erected  a  mill  at  the  Colorado  Eiver,  and  prospered  as 
long  as  the  free  surface  ores  had  to  be  worked.  But  when  the  sulphur- 
ets  and  antimonious  ores  had  to  be  encountered,  the  results  were  unsatis- 
factory. Boasting  the  ores  preparatory  to  milling  would  obviate  all 
difficulties  in  this  respect,  but  as  yet  no  apparatus  ha«  been  erected, 
and  the  mill  has  been  idle  during  the  greater  part  of  last  year. 

It  is  reported  that  the  company  intended  to  resume  operations  at  an 
eiirly  day,  and  there  is,  indeed,  no  reason  for  discouragement.  One  of 
Mr.  Steteleldt's  chloridizing  roasting  furnaces  erected  in  this  district 
would  soon  restore  the  good  name  which  the  mines  here  enjoyed  previ- 
ous to  the  stoppage  of  the  mill. 

There  are  several  other  veins  in  the  district  on  which  w^ork  has  been 
done,  but  none  of  them  have  been  in  operation  during  the  last  year. 

On  the  Kio  Virgeii,  not  fur  from  its  banks,  and  not  more  than  thirty 
or  forty  miles  from  the  Colorado,  occur  the  immense  deposits  of  solid 
rock  salt,  specimens  of  which  are  distributed  all  over  the  Unit^  States. 
I  was  sorrv  not  to  be  able  to  visit  this  interesting  localitv.  Several  tons 
of  the  salt  which  I  saw  at  Hardyville  were  entirely  pure,  and  the 
blocks  were  only  covered  with  mud  on  the  outside.  They  were  not 
taken  from  the  main  solid  deposit,  but  gathered  up  around  its  edges, 
where  they  were  scattered  in  the  plain. 

« 

YUMA  COU^'TY. 

Lying  south  of  Mojave  County,  and  extending  from  Bill  Williamss 
Fork  to  the  Sonora  line,  and  from  the  Colorado  to  the  southern  contin- 
uation of  the  eastern  line  of  Mojave,  this  county  foruis  the  southwest 
corner  of  the  Territory.    It  is  entirely  underlain  by  Quaternary  and  Ter- 
tiary strata,  which  suiiound  a  great  many  mountain  ranges,  all  running 
northwest  and  southeast,  and  consisting  of  erupted  rocks.    With  the 
exception  of  the  Colorado  and  Gila  bottoms,  and  the  first  terraces  above 
them,  the  country  is  neaily  destitute  of  trees,  and  the  great  bulk  of  it 
contains  little  pasturage.     Very  little  water  exists  away  from  the  two 
rivers  and  Bill  Williams's  Fork,  but  the  mountain  chains  are  rich  isk 
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unerals,  and  tbeir  contiguity  to  the  Colorado  renders  shipping  of  the 
►ase-metal  ores  profitable. 

Williams^s  Fork  district — This  copper  district  contains  perhaps  the 
ichest  copper  ores  in  the  world.  It  is  located  twelve  miles  from  the 
[Colorado  River  along  both  banks  of  Bill  Williams's  Pork  and  one  hun- 
ired  and  eighty  miles  north  of  Arizona  City.  There  is  a  sufliciency  of 
poplar^  mesquite,  and  willow,  in  the  vicinity,  for  smelting  parposes/and 
ptoity  of  water. 

Owing  to  the  low  price  of  copper,  very  little  has  been  done  here  of 
late  years,  and  no  new  developments  have  been  made  since  Mr.  J.  Eoss 
Browne  made  his  report  of  this  district  in  18C8.  To  his  description  of 
the  copper  deposits  of  this  region  I  have  only  to  add  the  following : 
Protogine,  granite,  syenite,  and  basalt,  with  red  conglomerates  and  sand- 
atones,  are  the  rocks  of  the  district.  The  copper  deposits  have  all  heavy 
gossan  outcrops,  which  have  to  be  sunk  upon  for  some  distance,  before 
the  decomposed  ores  of  copper  are  reached.  These  are  of  high  grade 
and  of  great  variety,  comprising  almost  all  the  known  kinds.  Of  sul- 
phniets  both  the  gray  and  the  yellow  occur. 

The  Planet,  Eliza,  and  Knowles,  Martin  &  Co.'s  mine  are  the  most 
noted.  Thousands  of  tons  of  high-grade  ore  (above  30  per  cent.)  have 
be^  shipped  from  them,  and  many  tons  of  the  lower-grade  ores  have 
been  smelted  in  a  single  smelting,  into  ^'  black  copper,"  in  the  district, 
and  then  shipped  to  San  Francisco.  At  the  time  of  my  visit  to  Arizona 
only  a  few  men  were  in  the  district  to  watch  the  furnaces  and  other 
property  of  the  companies,  and  no  work  had  been  done  at  the  mines 
daring  the  year. 

At  Empiie  Flat,  ten  miles  lower  down  the  river,  and  close  to  it,  occurs 
a  group  of  veins  in  metamorphic  slates  and  granite,  which  are  rather 
peculiar  in  the  arrangement  of  the  ores  they  contain.  They  consist  of 
layers  of  quartz  in  the  vein,  which  carry  gold,  while  the  adjoining  lay- 
ers are  rich  decomposed  ores  of  copper. 

The  Los  Angeles  has  an  iron  cap  of  two  to  three  feet  in  depth,  part 
of  which  contains  gold.  Below  this  occur  nests  of  green,  blue,  black, 
and  reel  copper  ores,  sometimes  very  large.  The  brown  ores  between 
these  nests  contain  gold,  sometimes  as  much  U'S  $300  per  ton.  All  the 
'^ork  done  on  this  vein  is  near  the  surface. 

The  Challenge  contains  less  gold,  but  the  decomposed  copper  ores, 
Jaany  tons  of  which  have  been  shipx)ed,  contain  up  to  40  per  cent,  of 
<5opper. 

At  Kangaroo  Hill  a  gray  limestone  contains  many  narrow  seams  of 
Wwn  hydrated  oxide  of  iron  which  carries  gold. 

The  veins  at  Empire  Flat,  containing  gold,  are  mostly  in  talc  and 
^y  slates.  A  record  of  assays  of  ores  from  this  place  was  exhibited  to 
^e,  many  of  which  showed  $140  gold  per  ton,  and  some  copper  ores, 
^ntaining  from  23  to  44  per  cent,  of  copper,  yielded  from  $122  to  $170 
l^r  ton  in  gold.  The  copper  ores  were  shipped  irora  the  river  to  SSan 
^ncisco  at  a  cost  of  $18  per  ton,  while  the  hauling  to  the  river.cost  $10. 

La  Paz  district, — A  granite  range  six  miles  northeast  of  the  town  of 
Ia  Paz  contains  this  district.  The  road  to  it  leads  over  a  hard  mesa, 
and  passes  at  the  so-called  water-tank,  four  miles  from  La  Paz,  an  inter- 
esting locality.  At  this  place  the  bed  of  a  ravine  is  about  25  feet  below 
te  surface  of  the  mesa  and  in  its  sides  a  white  limestone,  striking  north- 
wsatand  southeast  and  dipping25o  southeast,  is  exposed,  resting  directly 

withe  granite;  it  is  14  to  16  feet  thick,  and  the  lower  portion  of  the 

bed  contains  fragments  and  seams  of  the  erupted  rock.    It  is  to  be  re- 
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gretted  tbat  no  fossils  occur  in  this  limestone ;  but  its  lithological  chi 
acter  refers  it  to  a  recent  epoch. 

Two  miles  farther  east,  on  the  southwest  slope  of  a  bold  ridge,  a 
running  along  it,  occurs  the  Conquest  lode.  A  belt  of  talc-slate,  abc 
50  feet  wide,  runs  here  through  syenite  in  a  northwest  and  southeast 
rection,  dipping  20^  northeast  into  the  hill.  In  it  occur  seams  of  quar 
sometimes  running  apart  from  each  other  and  parallel,  and  then  jomi 
agtiin,  but  the  main  direction  is  always  parallel  to  the  slates.  TI 
quartz  is  in  places  surprisingly  licli  in  gold.  The  southeast  end  of  1 
claim  is  about  275  feet  above"  the  bottom  of  the  ravine.  Progress 
from  here  toward  the  other  end  of  the  claim,  the  following  work  1 
been  done  on  it : 

The  discovery -hole,  10  feet  deep  at  this  end,  shows  three  seams  of  qua 
of  respectively  2  feet,  1  foot,  and  6  inches  width,  with  horses  of  slate 
t  ween,  making  the  whole  width  of  the  vein  at  this  point  about  7  feet.  1 
quartz  is  mostly  dense  and  white  here,  only  the  middle  seam  being  pon 
and  iron-stained.  The  next  opening  is  30  feet  to  the  northwest,  6  feet  de 
and  shows  the  same  arrangement  of  the  seams.  One  hundred  feet  i 
ther  are  three  small  shafts,  exposing  the  same  character  of  the  vein, 
the  open  cut  and  15-foot  incline,  and  a  10-foot  incline  met  with  furU 
on,  iron-stained  quartz  in  many  small  seams  is  seen,  and  some  spurs  j< 
the  vein,  coming  in  at  right  angles  from  the  hanging  wall.  Next,  in 
incline  45  feet  deep,  the  vein  is  G  feet  thick,  and,  for  the  first  time,  sol 
iron-stained,  and  containing  visible  free  gold.  An  open  cut  exposes  1 
vein  from  here  for  30  feet ;  another  one,  20  feet  long,  is  a  short  distai 
farther  on ;  and  here  the  vein  is  much  scattered  again,  but  the  ore 
very  rich.  The  main  work  on  the  vein,  two  very  large  open  cuts  anc 
shaft  70  feet  deep,  are  next  reached.  The  vein-matter  is  scattered  he 
over  a  width  of  30  feet ;  but  much  free  gold  can  be  seen  in  the  quaj 
seams.  Here  the  zone  of  slate  makes  a  sudden  turn  more  to  west  a] 
is  not  uamh  opened  below  this  i)oint.  In  the  last-mentioned  open  en 
and  shafts  spots  of  the  size  of  a  list  and  larger  are  seen  in  the  quar 
and  the  slates,  entirely  filled  with  soft  i)ulverulent  hydrated  oxide 
iron,  which  prospects  exceedinglj'  rich  in  coarse,  free  gold ;  it  is  won 
$19  per  ounce.  At  least  1,200  feet  of  the  1,600  feet  located  are  mo 
or  less  oiieued,  and  the  ore  so  far  has  been  found  good.  It  is  the  inte 
tion  of  the  owner  to  tap  the  vein  by  a  tunnel  wliich,  with  a  length* 
150  feet,  would  strike  the  lode  at  least  200  feet  below  the  cropping 
There  is  inuchore  taken  out  from  this  vein  and  ready  for  reduction;  bi 
so  far  no  machinery  has  been  erected. 

The  Coustantia  is  six  miles  southeast  of  the  foregoing.  The  trail,  i 
long  as  it  crosses  the  main  mountain,  leads  over  syenite  and  talc-slat< 
but  as  soon  as  it  descends  to  the  lower  foot-hills  on  the  east  it  strike 
greenstone  and  metamorphic  slates,  all  running  northeast  and  souti 
west.  In  a  belt  of  talc-slate  lies  the  Constantia.  It  is  an  enormoi 
vein,  the  croppings  of  which  are  seen  for  over  1,000  feet.  For  tbatdi 
tance  it  is  from  30  to  50  feet  wide,  but  at  both  ends  it  becomes  mtt( 
narrower  and  finally  disappears.  The  vein  dips  25°  southeast.  Mu( 
of  this  quartz  vein  is  porous  and  highly  iron-stained,  and  in  one  of  the 
softer  layers  a  shaft  50  feet  deep  has  been  sunk.  There  are  from  20 
30  tons  of  ore  on  the  dump  which  shows  free  gold  occasionally.  Soi 
of  the  quartz  was  formerly  worked  in  arrastras  at  Tyson's  wells,  abc 
four  miles  to  the  east,  where  the  nearest  water  is  found  in  a  deep  w( 
and  the  result  is  reported  to  have  been  a  yield  of  from  $20  to  835  j 
ton.  But  nothing  has  been  done  on  the  vein  for  several  years. 
Farther  to  the  southeast^  near  the  road  to  Wickenburg,  many  ve 
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Dtaiiiiug  lead  and  copper  were  located  several  years  ago;  and  some  of 
em  were  opened  by  shafts  and  tunnels,  but  none  of  tbem  have  been  in 
eration  during  the  last  two  years. 
The  gold  placers  in  the  vicinity  of  La  Paz,  which  extend  over  an  area 

at  least  twenty  miles  in  all  directions,  deserve  some  notice.  A  very 
od  history  of  them  is  given  in  J.  Ross  Browne's  report  of  18C8,  and  it 
mains  only  at  the  present  time  to  say  a  few  words  as  to  their  probable 
igin.  They  are  undoubtedly  of  local  origin.  The  syenite  and  the 
etamorphic  slates  contain  many  large  quartz  veins,  but  the  almost 
credible  number  of  small  ga>sh* veins  in  the  slates  and  greenstone  havo 
•obably  furnished  most  of  the  gold.  The  gravel  is  not  rounded,  like 
agmcnts  of  stone  exposed  to  the  action  of  running  water  for  a  long 
me,  but  angidar  and  sharp-edged.  There  is  very  little  earth  mixed 
ith  it  on  the  sides  of  the  gulches  and  none  in  the  ravines  themselves. 
Ihe  gravel  is  never  deep,  hardly  exceeding  a  depth  of  5  feet. 

There  being  no  water  in  the  vicinity,  nor  in  such  a  position  that  it 
ould  be  brought  to  the  placers,  the  gold  has  been  so  far  extracted  by 
Iry-washing.  A  machine  constructed  for  that  purpose  was  in  operation 
Q  some  of  the  gulches  during  last  year,  but  it  had  lately  been  moved 
lom  the  place  where  it  was  known  to  have  been  at  work,  and  I  could, 
berefore,  not  witness  the  operation.  The  results  reached  with  it  are 
ilaimed  to  be  very  satisfactory.  As  only  the  coarse  gold  can  be  got 
)y  dry-waiting,  these  placers  must  be  still  far  from  being  exhausted, 
iongh  they  have  been  worked  over  to  a  great  extent.  The  amounts 
aken  out  formerly  per  hand  per  day  are  reported  fabulously  high,  but 
noch  more  gold  remains  now,  though  for  the  present  inaccessible,  than 
Utt  ever  been  taken  from  these  diggings. 

Eureka  district — This  district  is  forty-two  miles  north  of  Arizona 
Sty  on  the  Colorado  Eiver,  and  the  veins  are  from  one  mile  to  fifteen 
liles  east  of  the  river.  The  district  is  an  old  one,  having  been  organ- 
sed  in  18C2.  The  country  rocks  are  granite,  slates,  and  porphyry',  and 
lie  veins  are  mostly  contact- veins,  striking  west-southwest  and  east- 
ortheast,  and  dipping  at  an  angle  of  about  45^. 

The  Margarita  is  3  feet  wide  and  has  been  opened  better  than  the 
ther  veins  by  numerous  shafts  and  levels.  The  gangue  in  depth  is 
lostly  calcspar  and  quartz,  which  carries  argentiferous  galena  contain- 
ig  from  $60  to  $100  in  silver.  Much  ore  has  been  shipped  from  this 
eiu  to  San  Francisco. 

The  Rosario  is  within  a  short  distance  of  the  river.  The  shaft  is  60 
»t  deep  and  contains  a  2-foot  vein,  which  carries  mostly  zinc-blende 
Mitainiug  $7  per  ton  in  silver.  At  other  places  the  same  vein  contains 
itoia,  assaying  as  high  as  74  ounces  per  ton  in  silver.  A  tunnel,  jiow 
1 200  feet,  is  intended  to  strike  the  shaft  at  300  feet. 
The  Buena  Vista,  Bronze,  and  others  have  also  been  opened  in  this 
ittrict  and  all  of  them  carry  argentiferous  galena.  Kone  of  these  mines 
ere  in  operation  in  1870. 

Across  the  Colorado  at  this  point,  on  the  California  side,  the  same 
dt  of  rocks  appears.  Here  five  or  six  mines  are  opened,  mostly  occur- 
ng  in  the  neighborhood  of  trachyte  dikes.  They  contain  galena  with 
on  pyrites,  and  this  ore  is  both  argentiferous  and  auriferous. 
Die  Mammoth  is  a  representative  vein  of  this  kind.  The  shaft  is  80 
et  deep.  The  arrangement  of  the  ore  in  this  vein  is  rather  peculiar, 
ifioent  minerals  lying  in  slightly  inclined  layers  above  each  other  in 
le  flame  vein,  as,  fpr  instance,  in  the-first  layer,  galena,  the  second,  iron 
^tes,  the  third,  zinc-blende,  &c.  These  pyrites  yield,  by  assay,  2  ounces 
oldpc^  ton,  and  0.77  ounces  silver ;  the  blende,  5.83  ounces  ailvei:*^  ^li& 
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galena,  122.47  ounces  silver.    Higher  np  on  the  mountain  the  galena  in 
the  same  leiul  is  very  solid  and  contains  57.5  per  cent,  of  lead. 

Mr.  Peabody  worked  another  vein  on  the  same  side  of  the  f*ivor,  speci- 
mens from  which  assayed  01.5  per  cent,  of  lead,  55.5  ounces  silver,  and 
0.17  ounces  gold  per  ton. 

Castle  Dome  district. — ^This  district  is  situated  opposite  a  point  on  the 
Colorado  River,  thirty  miles  above  Arizona  City  and  inland  to  the  east 
about  twenty  miles.  It  was  organized  in  1863  and  1864,  and  some  of  the 
mines  have  been  in  operation  more  or  less  ever  since.  The  district  has 
its  name  from  a  dome-shaped  butte,  which  towers  several  hundred  feet 
above  tlie  crest  of  the  mountain  chain,  and  is  visible  for  great  distances 
in  all  directions. 

Castle  Dome  district  has  a  very  rugged  surface,  and  the  mines  are  nofc 
easy  of  access.  Water  is  rather  scarce,  and  wood  is  confined  to  cotton- 
wood,  mesquite,  ironwood,  and  palo  verde,  the  first  only  near  the  Colo- 
rado, while  the  two  latter  kinds  occur  in  limited  quantity  in  all  the  dry 
washes  and  ravines  from  the  mountains. 

The  Castle  Dome  Mountains  are  an  isolated  range  running  northwest 
and  southeast,  and  extending  twenty-five  miles  from  a  x)oiut  near  tbe 
Gila  toward  the  northwest.  The  range  is  entirely  destitute  of  vegeta- 
tion. The  rocks  constituting  it  are  granite,  metamorphic  slate^  basi^t, 
and  porphyries ;  the  erupted  rocks  especially  give  to  the  outlines  of  the 
chain  that  ragged  appearance  so  characteristic  to  it. 

Prospecting  in  the  mountains  proper  lias  so  far  been  devoid  of  satis- 
factory results.  Exceptional  seams  of  yellow  and  blue  talcose  clays 
are  met  with ;  also  several  large  veins  of  hard,  dense  quartz,  slightJj 
tinged  with  oxide  of  iron,  but  they  are  not  auriferous.  One  of  these 
veins  can  be  traced  through  the  mountains  for  several  miles,  having 
withstood  the  action  of  the  elements,  while  the  neighboring  rocks  were 
destroyed  and  washed  away  for  many  feet  in  depth.  This  ledge  is  from 
3  to  20  feet  wide,  strikes  north  40o  west,  and  dips  about  25^  southwest. 
On  one  casing  beautiful  dark  dentritic  forms  are  seen,  and  pieces  of , 
this  sometimes  contain  visible  gold;  but  on  the  whole  the  vein  is  barren. 

The  district  was  first  entered  by  Americans  in  1863,  but  old  and  aban- 
doned mines  with  shrubbery  of  many  years'  growth  upon  their  dumps, a 
well-beaten  trail  to  the  Gila,  piles  of  slag  and  traces  of  ruined  Spanishfur- 
naces  near  that  river,  clearly  demonstrate  that  this  ground  was  known 
and  worked  by  the  Mexicans  prior  to  the  occupation  of  the  country  by 
America?is. 

The.  founders  of  the  district  (as  is  related  by  one  of  them)  labored 
under  the  delusion  that  galena  was  nearly  }>ure  silver,  and  that  in  the 
possession  of  mines  here  they  had  a  *'  big  thing."    They  suft'ered  irom 
want  of  witer,  provisions,  and  mining  supplies;  yet  they  worked  here 
during  the  summer  heat,  Sundays  and  nights,  as  well  as  by  day,  sns- 
tained  by  the  consciousness  of  being  in  luck.    No  efl;oits  were  made 
to  explore  mines  or  to  extract  ores;  all  their  energies  were  centered 
upon  the  ac(iuisition  of  ground  by  posting  notices  and  complying  with 
the  district  regulations  in  regard  to  work,  &c.    Several  months  elapsed 
before  satisfactory  assays  could  be  obtained,  when   the  mere  word 
"lead"  destroyed  their  hopes,  and  dispelled  their  bright  illusions  as  tbe 
splash  of  a  stone  effaces  the  reflection  of  scenery  from  the  face  of  a 
placid  lake.    The  reaction  was  great,  and  the  disappointed  miners  weie 
easily  called  away  by  the  reports  from  La  Paz,  Weaver,  and  other 
rich  placers.    Castle  Dome  was  again  a  solitude.    Later,  the  establish- 
ment at  San  Francisco  of  smelting  furnaces  and  lead-works  created  a 
demand  for  lead  ores,  which  again  brought  this  district  into  notice,  and 
veins  here  were  worked  with  vatymg  wxeer^^^  \ml\l  the  opening  of  sim- 
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p  mines  in  California  and  Kevada,  from  being  nearer  at  hand,  diverted 
»  attention  and  money  of  capitalists,  who  had  been  promoting  openi- 
ns  down  here.  Many  promising  veins  were  abandoned  for  want  of 
>ital.  This  winter  work  lias  l^n  resumed  on  several  lodes  with 
jhly  gratifying  results.  The  books  of  one  mine,  the  Flora  Temple, 
>w  that  the  first  100  tons  of  ore  were  placed  upon  the  dump,  cleaned 
i  ready  for  transportation  at  an  expenditure  of  less  than  $900,  which 
;ludes  <;ost  of  tools,  supplies,  and  every  expense  incurred  in  the  dis- 
rery  and  opening  of  the  mine.  The  ore  is  an  argentiferous  galena, 
i  assays  63  per  cent,  lead  and  39  ounces  silver  per  ton.  The  mines 
>  perfectly  dry,  no  moisture  having  been  found  at  the  greatest  depth 
:  reached.  On  the  score  of  security,  economy,  and  facility  for  working, 
)  absence  of  water  underground  amply  compensates  the  trifling  in- 
ivenience  of  having  to  use  it  from  barrels.  Water  is  hauled  to  the 
nesfrom  the  Colorado  River  by  the  teams  employed  in  carrying  ores 
wn  to  the  landing.  Fuel  is  abundant  in  the  ravines,  which  are  well 
»cked  with  a  species  of  lignum- vitae,  known  here  as  "ironwood."  The 
intry  rock  in  the  small  district  in  which  mines  are  actually  worked 
slate  and  granite.  The  most  prominent  lodes  appear  to  be  true 
mre-veins,  running  north-northwest  and  south-southeast,  dipping  in- 
ferently  to  east  or  west.  The  principal  characteristic  is  a  gangue  of 
or-spar,  tinged  phik  or  green,  and  sometimes  beautifully  crystallized, 
rhe  Castle  Dome  mine,  now  being  worked  with  great  vigor,  con- 
ins  2,200  feet,  acquired  by  location  and  purchase.  One  hundred  and 
cty  feet  have  been  opened  and  worked  to  the  depth  of  56  feet,  p.ro- 
icing  some  500  tons  of  shipping  ores.  The  greatest  depth  attained  in 
ploration  is  104  feet.  Surface  explorations  clearly  establish  its  con- 
inity.  It  is  producing  ores  of  excellent  quality,  assays  of  metal  now 
transitu  to  San  Francisco  ranging  from  58  per  cent,  to  69  per  cent, 
id,  and  $23  to  $190  silver  per  ton. 

This  mine  is  particularly  interesting  from  the  diverse  character  of 
J  contents  and  the  beauty  and  richness  of  many  of  their  combi- 
itions.  Sulphurets  and  carbonates,  and  a  half-decomposed  galena, 
ill  in  color  and  exceedingly  rich  in  silver — chemical  composition 
I  yet  unknown — are  generally  selected  for  shipment;  the  poorer 
ifbonates  and  sulphurets  being  retained  with  an  ultimate  view  to 
aelting  at  the  mine  or  at  the  Colorado  River.  The  strike  of  the 
an  is  north  44P  west ;  dip,  15^  west.  The  foot-wall  is  a  talcose  slate, 
ith  a  pink  tint.  The  vein-matter  contains  many  combinations  of  clay, 
Ic,  gyi)snm,  fluor-spar,  &c.,  of  constantly  varying  color  and  consist- 
K5y.  The  vein  proper  varies  in  width  from  2  feet  to  8  and  10.  The 
dpping-ore  generally  occurs  in  compact  seams,  from  3  inches  to  2  feet 
width,  though  frequently  met  with  in  kidney-formed  masses  in  spar  and 
Uie  argillaceous  and  talcose  vein-matter.  The  expense  of  extracting 
id  cleaning  the  ore  varies  with  the  character  of  the  vein.  The  fol- 
iring  figures  will  be  found  Jis  nearly  correct  as  it  is  possible  to  give 


fraction  and  cleaning,  (estimated) $10  00 

cks,  per  ton,  (estimated) 2  00 

right  to  Colorado  lliver,  (actual  figures) 10  00 

Bgbt  to  San  Francnsco,  (actual  iigures) 15  00 

l^terage  to  reduction-works,  (actual  figures) 1  50 

say  and  incidental,  (estimated) 1  50 

Total  expense  per  ton 40  00 
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The  Buckeye  was  worked  very  profitably  last  spring,  until  the  ap- 
proach of  hot  weather,  by  Messra.  Butterfield.  Work  has  not  been 
resiuned  yet  this  winter,  though  the  mine  shows  plenty  of  ore  and 
invites  labor.    It  is  of  the  same  general  character  as  the  Castle  Dome. 

The  Flora  Temple  was  first  opened  this  winter;  has  three  incline 
shafts  sunk  to  a  depth  of  50  feet,  and  the  necessary  drifts  to  facilitate 
eonimuuieation  and  ventilation.  From  this  limited  amount  of  work 
(the  stope  remaining  untouched)  150  tons  of  clean  ore  have  been  ex- 
tracted. 

The  Poorman  is  yielding  galena  of  first-ratc^uality,  and  its  owners 
appear  well  satisfied. 

The  Prosperity,  Don  Santiago,  ^Nonpareil,  and  other  veins,  are  bemg 
prospected  withvery  promising  results. 

I  am  indebted  for  much  of  the  above  infoimation  to  Mr.  Geo.  Tyng, 
superintendent  of  the  Castle  Dome  mine,  and  to  Mr.  Julius  Sieback,  a 
mining  ex[)ert  of  Arizona  City,  who  has  had  much  experience  in  the 
Colorado  liiver  mines  and  elsewhere. 

Tlie  placers  of  Gila  City. — Some  sixteen  to  eighteen  miles  east  of  Aii- 
zona  City,  the  Castle  Dome  range  crosses  the  Gila.  On  the  low  foot- 
hills on  both  sides  of  the  river,  the  valley  of  which  is  here  about  a  mile 
wide,  and  in  all  the  ravines  and  gulches  in  them,  occur  gold  plac^Sb 
They  have  been  worked  for  many  years,  and  although  they  have  been 
worked  over  by  dry- washing  to  a  great  extent,  they  are  still  rich  in  fine 
gold,  which  could  not  be  reclaimed  by  that  process. 

The  main  mountain  range  consists  here  of  granite  and  syenite,  which 
is  traversed  by  greenstone  dikes.  The  foot-hills  consist  altogether  rf 
metamorphic  slates,  which  contain  a  great  number  of  small  gash-veins 
and  bundles  of  iron-stained  quartz.  As  in  the  case  of  the  La  Pas 
I)lacers,  1  think  that  the  gold  in  the  placers  comes  from  these  slates. 

The  plac(»rs  extend  along  both  banks  of  the  Gila  for  ten  or  twelve 
miles,  and  several  small  towns  like  Gila  City,  Los  Flores,  and  OroviUe, 
owe  their  origin  to  the  first  gold  excitement.  They  are  now  deserted 
and  only  inhal)ited  by  a  few  white  men. 

At  Gila  City  a  San  Francisco  company  has  during  the  last  year 
erected  works  to  pump  the  water  from  the  Gila  up  into  a  reservoir  on 
top  of  the  highest  loot-hills  in  order  to  work  the  phxcers  of  the  viciuity 
by  hydraulic  power.  They  use  a  9-inch  pipe  through  which  they  pump 
the  water,  and  their  works  had  just  been  completed  when  1  left  the  Ter- 
ritory. The  first  nin  they  had  made  satisfied  them  of  the  value  of  the 
placers,  and  they  were  eager  to  continue  their  oi)erations. 

The  gold  shown  to  me  was  mostly  cojirse,  but  of  very  fine  quality, be- 
ing worth  $19  75  per  ounce.  1  was  told  that  their  apparatus  for  saviug 
the  fine  gold  had  not  been  comx)leted,  but  was  to  be  put  up  soon,  fl 
the  gold  left  in  these  placers  is  really  sufiicient  to  pay  for  such  an  ex- 
pensive way  of  working  them,  the  field  is  undoubtedly  sufficiently  large 
to  last  for  years. 

At  Los  Flores,  on  the  opposite  side  of  the  river,  a  small  five-stamp 
mill  has  been  at  work  for  a  part  of  the  year  crushing  gold  quartz  firom 
some  small  veins  in  the  vicinity.  The  enterprise  seems  to  be  a  success, 
as  an  addition  of  five  stamps  to  the  mill  is  contemplated. 

Most  of  the  ])lacer-mining  in  the  vicinity  is  done  by  Mexicans  and  In« 
dians,  and  for  that  reason  it  is  very  dif&cult  to  get  any  reliable  dat»  as 
to  their  yield,  unless  the  shipments  of  Wells,  Fargo  &  Co.'s  office  at  Ari- 
zona City  may  be  taken  as  a  criterion.  These  amount  to  little  less  than 
$75,000  during  the  year,  but  much  of  this  comes  undoubtedly  from 
other  sources  in  the  Territory. 
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PIMA  COUNTY. 

This  oonnty  comprises  all  that  territory  in  Arizona  Ijin^  east  of  Ion- 
iitade  113^  20%  and  south  of  the  Oila  River.  Next  to  Yavapai  it  is  the 
Bffgest  in  the  Territory.  It  contains  some  of  the  most  fertile  agrical- 
xunl  lands  in  Arizona,  principally  in  the  bottoms  of  the  Gila  River  and 
its  tributaries,  all  of  which,  however,  require  irrigation.  The  great 
expanse  of  country  to  the  southwest  and  south  of  the  Lower  Gila  is 
barren,  and,  in  fact,  a  continuation  of  the  Sonora  Desert.  The  level  sur- 
face of  the  Tertiary  plains  is  here  only  broken  by  the  appearance  of 
namerons  small  mountain-chains,  the  rugged  outlines  of  which  are  visi- 
ble for  great  distances. 

The  first  mining  in  Arizona  by  Americans  was  done  in  this  county, 
bat  before  them  the  Mexicans  had  for  years  extracted  the  precious 
metals  ^m  these  domains.  Old  mines,  now  mostly  caved  in,  and  the 
remnants  of  ancient  beneficiating  works,  especially  in  the  southeast 
corner  of  the  county,  amply  confirm  the  traditions  of  the  Mexican  pop- 
ulation in  regard  to  this. 

nie  Ajo  copper  mines  are  located  sixty  miles  south  of  Kenyon  Sta- 
tion, on  the  Gila  River.  Kenyon  Station  is  one  hundred  and  thirty  miles 
east  of  Arizona  City.  This  makes  a  land  transportation  of  one  hundred 
and  ninety  miles  to  the  Colorado,  over  a  good  natural  road;  the  first 
sixty  miles,  however,  are  entirely  destitute  of  water. 

There  are  several  veins  in  the  district,  all  of  which  occur  in  granite 
and  date ;  strike  northeast  and  southwest,  and  dip  steeply  to  the  south- 
eist  The  principal  vein  contains  solid  peacock  ore  in  a  fissure  27 
indies  wide.  The  main  shaft  is  150  feet  deep,  and  in  this  water  was 
•tnick  at  a  depth  of  140  feet,  which  had  to  be  carried  out  on  the  backs 
of  Mexicans.  Several  drifts  and  galleries  were  run  from  this  shaft,  in 
■  the  msyority  of  which  the  body  of  ore  is  much  split  up ;  in  others  it  thins 
cot  to  mere  thread.  The  longest  level  is  100  feet  in.  In  another  vein  the 
gangue  is  white  quartz,  which  contains  native  copper,  red  oxide,  and 
€arlK)nates.  It  is  18  inches  wide  and  a  shaft  is  sunk  upon  it  to  the  depth 
«f  90  feet.  From  this  a  level  is  run  30  feet  from  the  surface,  60  feet 
loig;  and  another,  45  feet  below  the  surface,  is  driven  in  30  feet.  The 
m-streak  in  the  vein  is  on  an  average  one  foot  thick.  Water  was  struck 
IB  this  shaft  also. 

There  are  several  othef  shafts  on  these  veins,  from  20  to  60  feet  deep. 
In  the  latter,  which  is  on  the  first-mentioned  vein,  only  decomposed 
^Ks,  v^  solid  and  rich^  had  been  found. 

There  is  much  mesquite  wood  in  the  neighborhood,  and  water  was 
•tack  in  a  ravine,  in  two  wells,  within  20  feet  from  the  surface.  Work 
^  temporarily  suspended  on  these  mines,  and  will  be  resumed  as  soon 
Utile  completion  of  the  South  Pacific  Railroad,  opposite  this  point,  on 
tte  Oila,  will  lessen  transportation.  The  ores  are  extraordinarily  rich 
ttd  well  fitted  for  concentration  by  a  single  smelting  on  the  spot  into  a 
i%h-grade  crude  copper. 

The  country  south  of  Tucson,  in  the  neighborhood  of  Tubac,  I  have 

lot  visited.    It  was  originally  my  intention  to  pay  a  visit  to  these 

mcknui  and  report  upon  the  mines  which  had  at  one  time  such  an  ex- 

ttHent  reputation  and  on  which  so  much  labor  and  treasure  have  been 

opeoded  in  the  past    After  waiting  at  Tucson  over  two  weeks  for  an 

eseor^  (for  no  part  of  Arizona  is  worse  infested  with  Apaches,  and  a 

flnall  party  of  white  men  cannot  safely  travel  in  these  regions,)  and 

■edng  no  prospect  of  getting  one  without  waiting  three  or  four  weeks 

longer,  I  concluded  to  turn  north  and  examine  some  other  ^x\\qxi^  ^^ 

H.  Ex.  10 18 
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the  Territory.  This  resolution  was  hastened  upon  learning  that  no 
work  whatever  had  been  done  on  tliose  mines  for  years,  and  npoa 
reflection  that,  in  that  case,  I  would  not  be  ablo  to  see  enough  in  the 
broken-down  shafts  and  drifts  to  repay  for  the  long  trip.  At  the  samt 
time  Mr.  J.  Boss  Browne,  in  his  report  of  1868,  haa  treated  these  mioes 
so  fully,  at  a  time  when  there  was  much  more  and  better  opportimity 
for  examining  them,  and  he  has  quoted  such  excellent  authorities  in 
that  report,  that  I  am  fully  satisfied  that  all  has  been  said  in  regard  to 
these  mineral  veins  and  their  development  that  ever  was  learned  by 
worl^ing  them.  From  that  i*eport  we  must  conclude  that  this  part  of 
Southern  Arizona  is  full  of  veins,  principally  carrying  true  silver  ores, 
which  appear  to  occur  under  the  same  geological  conditions  as  the  sil- 
ver veins  of.  Northern  Mexico,  viz,  in  porphyrltic  and  granitic  rocks,  or 
as  contact-veins  between  these  eruptive  rocks  and  sedimentary  strata^ 
chiefly  limestones. 

Some  of  these  veins  have  been  worked  in  an  exceedingly  extravagant 
way.  According  to  the  reports  of  Kuestel,  Pumpelly,  Biiinckow,  Scha- 
ehardt  and  other  noted  mining  engineers,  it  is  certainly  not  the  fault  oi 
the  mineral  deposits  that  they  do  not  support  flourishing  mining  enter 
prises  even  under  the  present  high  cost  of  transportation,  but  entirelj 
of  the  management  and  the  hostility  of  the  Indians.  The  South  Paeifle 
Ilailroad  will  do  away  with  the  Indians  and  high  transportation,  and 
it  remains  to  be  seen  whether  the  future  managers  of  these  mines  will 
have  profited  from  the  dearly-bought  experience  in  mining  all  over  tlio 
West 

The  Lee  and  Scott  mine,  about  twelve  miles  due  west  of  Tucson*  has 
been  worked  to  some  extent  to  within  a  year  or  two  ago.  Butalthoagh 
this  mine  is  almost  in  sight  of  the  capital  of  Arizona,  the  Apaches  have 
■  driven  oiT  and  killed  the  miners,  and  rendered  work  upon  the  lode  im- 
.possible.  This  vein  contains  a  mixture  of  galena  and  fahlore  very 
rich  in  silver,  the  portion  reduced  on  the  spot  having  yielded  at  the 
Rite  of  $125  per  ton.  Governor  A.  P.  K.  Safford,  of  Arizona,  who  has 
lately  visited  the  mine,  Siiys  in  regard  to  it: 

Tho  conrao  of  tho  Imlo  ia  west-southwest  to  eaflt- north  east ;  noar  the  snrf&ce  ite 
width  is  18  inches.  Tho  Iiauginp^-wuH  is  smooth,  but  tho  foot-waU  is  souiuwbat  brokeo, 
.  and  near  it  aru  about  0  inches  of  very  couceutrated  miucral.  For  the  tii'st  HO  feet  in 
the  shaft  the  dip  of  the  vein  is  very  rrj^ular  \'Py  but  at  this  point  a  large  horse  comei 
in  and  the  ledge  nearly  pinches  out.  lielow  this  horse,  which  is  only  a  few  feot  thick, 
the  vein  becomes  much  nearer  perpendicular  and  widens  out.  At  90  feet,  water  in 
small  quantity  was  struck,  and  several  fueders  join  the  main  lode.  At  the  bottom  of 
the  Hhaft,  100  feet  from  the  surface,  the  ledglj  is  about  5  feet  wide,  ineh>st>d  in  plain 
walls,  and  tht»  mineral  seems  well  distributed  through  the  gangue.  The  character  of 
the  ore  is  the  same  as  shown  to  you  (galena  and  fahlore.)  I  could  truce  tho  croppiOj|;8 
for  some  distance  on  tho  surface. 

In  this  ilistrict  there  are  also  some  very  rich  copper  and  lead  mines  containing  silWi 
several  of  which  have  been  worked  prolitably  in  times  past.  But  tho  coustaut  depit* 
dations  of  the  Apaches  caused  the  death  of  many  of  the  workmeu  and  owners  aad 
rendered  it  imx>ossiblo  to  keep  any  live  stock ;  so  work  had  to  bo  abandoned.  **  •  • 
Could  wo  have  protection  1  am  certain  many  of  these  mines,  as  woU  as  a  great  nnmlMr 
of  those  south  of  here,  could  be  worked  now  to  a  prolit.  "• 

The  following  descrix>tlon  of  the  country  in  the  southeast  eomer  of 
Arizona  Territory,  between  the  Kio  Salado  or  Salt  River  on  the  north 
.  aud  the  Sierra  Cananea  of  Sonora  on  the  south,  and  between  the  Bk) 
Santa  Cruz  on  the  west,  and  the  Sierra  Dragones  and  the  one  hundied 
and  ninth  meridian  of  longitude  on  the  east,  has  been  kindly  furnished 
to  me  by  Lieutenant  John  G.  Bourke  of  the  Third  Cavalry.  This  sketd 
was  compiled  from  notes  collected  during  the  numerous  scouts  of  Troo] 
F,  Third  Cavalry,  and  especially  during  the  one  made  in  conjunction  witl 
the  volunteer  troops  acting  under  the  command  of  Governor  A.  P.  IL&y 
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•rd  of  Arizona.  While  absolute  accaracy  cannot  be  expected  of  notes 
>  hastily  taken,  the  sketch  will  nevertheless  give  an  approximately 
irrect  idea  of  the  features  and  resources  of  a  region  as  yet  so  little 
Down. 

SOUTHEASTERN  ARIZONA. 

In  its  general  features  this  portion  of  Arizona  presents  a  constant 
iccessiou  of  mountain  ranges,  spurs,  and  ofitshoots  from  the  great  ceu- 
"alchainsofthecontineut.  None  of  these  are  of  very  great  length,  except, 
Brhaps,  the  Sierra  Blanca,  but  they  all  obtain  a  considerable  elevation 
bove  the  sea-level,  and  being  cut  up  by  deep  caiious  and  gorges  ofter  very 
ften  great  obstacles  to  the  constniction  of  roads.  Between  these 
ierras  are,  in  general,  to  be  found  level  plains  or  "  playas,''  covered 
ith  a  good  growth  of  the  various  grasses  peculiar  to  the  Southwest, 
Dd  consequently  well  adapted  to  the  purpose  of  stock-raising. 
Commencing  on  the  north,  there  is  the  Sierra  Ancha,  otherwise  called 
tie  Tonto  Mountains ;  immediately  to  the  south  and  east,  separated  by 
lie  Bio  Salado  from  the  former,  the  Apache  Mountains,  cut  up  by  caiious 
nd  ravines,  but  well  watered;  farther  to  the  east,  and  upon  the  other 
ide  of  the  Bio  San  Carlos,  are  the  Pic^chos  de  San  Carlos ;  to  the  north, 
nd  slightly  to  the  c^ast  the  Sierra  Natanes,  and  farthest  to  the  north 
nd  making  an  elbow  to  the  east  and  south,  the  Sierra  Blanca  and  the 
iogollon  Mountains.  South  of  the  Apache  Mountains,  and  bordering 
lose  upon  the  Bio  Gila,  (proceeding  from  west  to  east,)  are  the  Sierra 
*inal.  Sierra  Mescal,  and  the  Cordillera  GileOa. 

Still  farther  south,  and  bordering  upon  the  left  bank  of  the  Gila,  are 
he  isolated  peaks  called  the  Dos  Narices  or  the  Saddle  Mountains  and 
he  northern  end  of  the  Pinaleiio  and  Mount  Trimble  and  Mount 
Graham.  The  Sjerra  Blanca  trends  from  north  to  south  for  the  gi^ater 
K)rtion  of  its  length,  but  the  short  arm  of  this  range  has  a  general 
KMirse  from  east  to  west.  The  Pinal,  Mescal,  and  Cordillera  Gilefia 
Jioss  the  course  of  the  Biver  Gila  obliquely,  and  the  San  Catarina,  San 
?edro,  Pinalefio  and  some  smaller  ranges  run  also  about  northwest  and 
iontheast. 

The  Guachuca  Mountains  and  the  Sierra  San  Jos^  are  upon  the  Sonora 
ine,  as  is  also  the  southern  extremity  of  the  Dragoon  Bange;  the  only 
Hher  range  of  importance  is  the  Santa  Bita  in  the  extr. me  southern 
portion  of  the  Territory.  It  would  be  impossible  to  form  from  a  sketch 
4us  hurriedly  compiled  any  accurate  view  of  the  general  trend  and 
Arrangement  of  these  ranges,  while  the  lack  of  proper  facilities  prevents 
the  completion  of  a  topographical  chart;  yet  as  these  moinitains,  in  ad- 
iition  to  being  prominent  landmarks,  contain  inexhaustible  mineral 
ti<easure,  it  has  been  considered  advisable  to  give  them  particular  men- 
turn. 

Among  the  "  playas"  of  largest  extent  is  the  valley  or  '^  playa''  of  San 
Domingo,  which  extends  on  the  east  well  into  New  Mexico.  It  has  a 
few  stieame  of  no  consequence. 

The  country  in  the  vicinity  of  the  capital  is  a  large  plain,  extending 
Brom  the  San  Catarina  range  on  the  north  to  the  Sierra  Mestencs,  or 
Ifhetstone  Mountains  on  the  southeast,  and  thence  bearing  away  to  the 
lorthwest  until  it  runs  into  the  plains  bordering  upon  the  Gila.  The 
Mj  but  most  fertile  and  valuable,  is  the  stretch  of  (country  from  the 
outhern  side  of  the  Sierra  Mestenes  to  the  northern  side  of  the  Sierra 
foachuca.  Hemmed  in  on  the  west  by  the  little  hills  called  the  Barba- 
Hoara,  it  unites  at  the  eastern  extremity  of  the  Guachnca  range  with 
fertile  valley  now  belonging  to  Sonora,  and  bounded  by  the  Stektt^^ 
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Guachuca  and  Sierra  Cananea  on  tbe  north  and  south  respectively. 
This  is  tbe  f^rden-spot  of  Southern  Arizona.    Abandantly  provided 
\>'ith  water  by  tbo  Uio  San  Pedro,  Rio  Barbacomara,  Bio  Oanauea,  and 
their  little  affluents,  it  oflers  to  the  enterprising  agriculturist  a  field  of 
labor  whicb  would  undoubtedly  prove  highly  remunerative.    Covered 
with  rich  grasses  all  the  year,  having  an  abundance  of  line  timber  and 
building-stone  in  the  neighboring  mountains,  it  will  yet  prove  to  be  one 
of  the  richest  districts  of  the  Southwest.    In  this  favored  section  shooU 
also  be  included  the  valley  of  the  Sonoita  and  the  country  around  Gamp 
Crittenden,  which  will,  however,  be  ti-eated  of  under  the  proper  head. 
^The  rivers  and  streams  are  the  Gila  and  its  tributaries^  some  of  which, 
however,  sink  before  reaching  the  main  stream. 

The  .Gila  rises  in  Kew  Mexico,  in  the  mountains  north  and  west  of 
Fort  Bayard,  flows  in  a  tortuous  course  to  west  and  somewhat  to  tte 
south  until  it  reaches  the  Colorado,  at  or  near  Fort  Yuma.    It  is  »' 
very  narrow  stream,  with  a  swift  current,  shallow  during  most  of  tke 
year,  but  in  the  rainy  season  vastly  increasing  its  volume.    Its  iMboki 
are  fringed  with  cottonwoods,  ash,  and  willows.    Shortly  after  crossiDi 
the  one  hundred  and  ninth  meridian  it  passes  through  an  abrupt  cafioi. , 
of  no  .great  depth,  but  great  beauty;  another  canon,  called  the  Gnumj 
Canon  of  the  Gila,  is  passed  before  it  meets  the  San  Pedro.    Much  of  i 
tbe  region  through  which  it  flows  before  passing  Mount  Trimble  and ; 
Mount  Graham  shows  decided  evidence  of  volcanic  action,  lava,  basalt^ ' 
obsidian,  and  such  minerals  being  found  everywhere.    West  of  these , 
niountauis  the  traces  of  water  are  upon  all  the  hills. 

The  principal  tributariei^  are  (in  Arizona)  between  109^  and  11(P. 
west,  flowing  in  from  the  north,  the  Natros,  the  Prieto,  the  Bonito,  aal ; 
another  stream  to  the  east  of  the  Bonito,  and  at  present  without  a  namei  - 
The  San  Domingo  is  supposed  to  join  it  from  the  south,  but  is  an  uude^ 
ground  stream. 

Between  lllP  and  lll^  west  are,  upon  the  north,  the  Rio  San  Carlos 
and  the  Wallen  Creek,  the  latter  an  unimportant  stream ;  ui>on  the 
south,  the  San  Pedro,  a  river  of  considerable  length  and  consequenee 
and  the  Rock  and*  Deer  Creek,  these  last  being,  however,  dry  duriif 
the  greater  part  of  the  year.  Between  111^  and  113o  west,  iiiwn  Un 
north  are  the  stream  called  Mineral  Creek  and  the  Salt  River,  white 
upon  the  south  there  is  the  Santa  Cruz,  which  sinks  before  it  joins.  Of 
these  the  Rio  Salado,  or  Salt  River,  the  San  Pedro,  San  Carlos,  Bonito^ 
Prieto,  and  Santa  Cruz,  with  their  tributaries,  will  be  considered.  Tin 
Rio  Natros  more  properly  belongs  to  New  Mexico.  It  has  one  affiaent^ 
the  Rio  Azul. 

The  Salado  is  formed  in  the  MogoUon  Mountains,  by  the  junction  of 
two  small  streams;  flows  in  a  general  southwest  direction,  and  emptied 
into  the  Gila  between  1120andll3o  westlongitude.  It^main  branchistiha 
Terde,  a  considerable  stream,  which  joins  it  from  the  north,  but  is  beyond 
the  limits  of  the  district  here  described.  The  Salt  River  also  has  tw© 
small  tributaries,  the  Pinto,  (with  its  branch,  the  Pappoose,)  and  the 
Pinal,  both  of  which  rise  in  the  Pinal  Mountains,  and  flow  north,  join- 
ing the  Salado  about  ten  miles  ai)art. 

Rio  San  Carlos  rises  in  the  Sierra  Blanea  region,  and  after  flowing 
southwest  receives  one  branch,  the  Rio  AHsos,  about  twelve  miles  abov« 
its  junction  with  the  Gila.  Rio  San  Pedro  is  formed  in  Sonora,  about 
thirty  miles  above  the  American  line,  by  the  confluence  of  two  stream 
the  Rincon  de  Burro  from  the  east  and  the  Cananea  from  the  w«* 
These  little  streams  rise  in  the  mountains  of  the  same  name.  The  Sai 
Pedro  &ow»  north-northwest  for  about  one  hundred  and  fifty  miles  ani 
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ipties  into  the  Gila,  fonrteen  miles  beyond  the  point  where  it  (the  Sau 
edro)  has  received  its  principal  tributary,  the  Aravaypa.  Proceeding 
>w]i  the  stream  from  its  source,  there  are  from  the  east  the  San  Jose,  a 
nail  rivulet  from  the  Sierra  Dragones,  Pi^ospect  Creek,  and  finally  the 
Liavaypa.  On  the  west  there  are  one  small  stream  from  the  south  side 
f  the  Sierra  Gnachuca,  the  Barbacomora,  and  a  brook  from  the  San  Pedro 
fountains,  about  seventy-five  miles  from  itB  source.  There  are  others, 
tut  none  of  permanence  or  importance.  The  San  Pedro  along  the 
ongest  part  of  its  course  flows  between  clay  banks,  and  is  very  narrow ; 
.ts  valley  is  one  of  the  most  beautiful  in  the  Territory,  slnd  will  be  in 
time  filled  with  a  prosperous  population. 

The  Bonito  rises  in  the  Sierra  Blanca.  flows  south  through  a  wonderful 
Bttfion,  and  pours  its  waters  into  the  Gila,  about  thirty-flve  or  forty  miles 
Sue  west  of  the  New  Mexican  line ;  it  is  very  narrow,  but  very  swift 
■nd  of  some  volume.  No  tributaries  of  much  account  join  it,  and  it  is 
about  seventy-five  miles  long.  The  Rio  Prieto,  for  about  twenty -five  or 
ttiirty  miles  before  entering  the  Gila,  flows  parallel  to  the  Bonito.  Its 
course  beyond  that  is  more  to  the  southwest.  It  always  contains  a  great 
deal  of  water,  but  the  streams  flowing  into  it  are  of  little  volume.  The 
Saota  Cruz  rises  in  a  spur  of  the  Sierra  Gnachuca,  flows  south  into  Sonora 
vntil  it  reaches  the  town  of  Santa  Cruz,  where  it  bends  to  the  west,  and 
after  flowing  in  this  direction  about  thirty  miles  turns  north-northwest, 
pasring  over  the  line  into  Arizona.  It  sinks  just  below  Tucson,  and 
Its  waters  are  supposed  to  reach  the  Gi!a  near  Maricopa  Wells.  The 
jHrincipal  tributary  of  this  river  is  the  Sonoita,  coming  in  on  the  east ; 
thwe  are  also  one  or  two  affluents  from  the  Sierra  Gnachuca.  The  entire 
"TOlley  of  the  Santa  Cruz  is  very  fertile,  producing  in  great  abundance 
iiearly  all  the  vegetables  found  in  the  Middle  States.  Barley  is  the  prin- 
cipal cereal. 

The  future  prosperity  of  this  section  will  be  mainly  dependent  upon 
tiro  sources,  mining  and  stock-raising.    The  indications  of  gold,  silver, 
eopper,  iron,  lead,  and  manganese  can  be  observed  in  every  mountain,  the 
Sierra  Gnachuca  being  especially  rich  in  the  first  three.    Silver  and  gold, 
ion  and  manganese  undoubtedly  exist  in  great  abundance  in  the  ele- 
Tated  country  bordering  upon  the  Bonito  and  Prieto.    A  large  silver  lead 
kasbeen  discovered  in  the  hills  back  of  the  village  of  Tres  Alamos, 
ithile  tradition  has  it  the  Canon  de  Oro,  in  the  San  Catarina,  contains 
i  valuable  mine  formerly  worked  by  the  Jesuit  fathers  and  by  tht'ui 
ilMmdoned  on  account  of  Indian  depredations.    Nearly  all  the  valuable 
Imilding  stones  are  found.    Granite,  porphyry,  and  sandstone  are  in 
nearly  all  the  mountains.    SiUphate  of  lime,  in  the  form  of  alabaster  and 
gfp^iDyis  inet  with  in  great  quantity  in  the  Aravaypa  Cafion,  while 
-  a  valuable  quarry  of  hard  limestone  exists  near  Camp  Gnmt  on  the 
San  Pedro,  and  an  abundance  of  it  is  known  to  occur  in  the  Sierra 
Blanca.    The  hilly  country  appears  in  general  to  be  adapted  to  the  rear- 
ing of  sheep,  while  the  less  elevated  portions  could  again,  as  formerly,  bo 
.  divided  into  large  ranches  for  beef-cattle  and  horses.     It  is  said  that  a 
generation  ago,  before  the  occupation  of  the  country  by  the  American 
forces,  large  droves  and  herds  of  mustangs  and  wild  cattle  were  raised 
fa  the  valley  of  the  San  Pedro  and  the  Barbacomara,  but  the  constant 
incursions  of  the  Apaches  have  since  occasioned  the  abandonment  of 
Best  of  the  ranches.    The  great  number  of  deserted  corrals  and  houses 
affords  ample  and  melancholy  evidence  that  the  Government  has  com- 
pletely ignored  the  interests  and  advancement  of  this  portion  of  its  ter- 
ritory.   The  soil,  though  nearly  always  requiring  irrigation,  yields  an 
abandant  return  for  the  labor  bestowed  upon  it,  and  i&ueYi  \&  XYi^  ^^xivdX 
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nature  of  the  climate  that  two  crops  of  vegetables  can  withoatdiffici 
be  obtained  every  year.  The  only  obstacle  to  the  prosperity  of  the  oo 
try,  as  far  as  natural  resources  are  concerned,  is  the  lack  of  wood,  yet  t 
want  is  more  apparent  than  real.  In  the  Sierra  Gnachaca,  San  Jc 
Piual,  and  upon  the  Santa  Kita  and  portions  of  the  San  Catarina  Hoi 
tains,  plenty  of  fine  pine  timber  is  procurable,  a  large  saw-mill  bemgn 
in  suecesshil  operation  near  the  Sonoita  settlements  The  aoatbi 
boundary  of  the  ^'pine  belt"  of  Arizona  crosses  the  northern  dope 
the  Apache  Mountains.  Cottonwoods,  ash,  and  willows  are  found 
the  banks  of  all  the  stmams,  the  first  named  being  serviceable  for  po 
and  sills,  but  not  of  much  account  otherwise.  The  ash  is  a  very  fai 
wood  and  very  durable.  The  "  roble,"  or  scrub  oak,  is  enconntered  m 
frequently  than  atiy  other  tree  except  themesquit:  it  affords  very  gc 
fuel.  The  mesquite  is  a  tree  in  favor  of  which  much  may  be  said ;  in  1 
adjoining  Territory  of  New  Mexico  it  never  reaches  more  than  the  a 
tude  of  a  bush ;  here  it  attains  the  dignity  of  a  tree.  Trunk  and  brand 
furnish  excellent  firewood,  but  the  heat  evolved  by  the  combustion 
its  enormous  roots  exceeds  that  of  either  the  oak  or  hickory.  The  i 
specimens  of  .furniture  constructed  from  this  wood  indicate  by  th 
beauty  and  durability  its  value  to  the  cabinet-maker.  The  ^^  beans"  i 
much  relished  as  food  by  horses,  and  the  Indians  use  them  to  make  a  ki 
of  cake,  which  is  not  unjyalatable.  The  gum  exuding  from  the  branct 
in  the  months  of  October  and  November  is  very  similar  to  the  gum  axal 
of  commerce  and  is  applied  by  the  Mexicans  to  the  same  pur|)oses  a 
as  a  medicine.  The  piBon  is  something  like  the  cedar,  is  a  good  fa 
and  produces  a  quantity  of  balsamic  resin  which  has  the  tatite  and  od 
of  turpentine  ^  the  nuts  are  edible.  The  manzanita  has  a  very  £ra^ 
but  handsome  wood ;  the  berries  are  similar  to  "  bear  berries." 

This  iw)rtion  of  Arizona  is  not  as  well  provided  with  game  as  are  tl 
regions  lying  closer  to  the  Sierra  Blanca  and  those  in  the  northwes 
nevertheless,  deer,  antelope^  and  bears  are  by  no  means  uncomrooi 
Wild  turkeys  are  often  found,  and  so  are  ducks  and  quails.  The  fi8 
are  very  insipid,  excepting  tbose  found  in  the  Santa  Cruz. 

The  supplies  of  the  country  are  drawn  from  three  sources:  from  Ca 
ifornia,  by  way  of  Fort  Yuma;  %:oui  Guaymas,  through  Sonora;  aD 
from  the  city  of  St.  Louis,  via  Santa  Fe.  The  pressing  need  of  railroa 
communication  is  manifest,  and  hoi>es  are  now  entertained  that  th 
early  construction  of  the  thirt^'-secoud  parallel  road  will  soon  i-emed 
the  <lefidcncy.  So  much  ability  has  already  been  displa^^ed  and  waste 
in  d(*nu)nstrating  the  practicability  of  the  various  proposed  routes  thJ 
the  extension  of  the  limits  of  this  sketch  for  miy  such  puriwse  would  b 
unnecessary  and  uncalled  for.  One  thing  ap|>ears  evident,  that  th 
Tenitorios  of  New  Mexico  and  Arizona  would  derive  great  benefit  ftoi 
the  construction  of  the  line,  but  the  United  States  would  derive  quit 
as  much  and  more.  The  early  completion  of  a  road  from  the  Atlanti 
to  the  Pacilic,  over  which  travel  would  never  be  impeded  by  the  sno« 
of  winter,  coupled  with  the  great  development  of  trade  between  our  ow 
country  and  the  Mexican  provinces  of  Sonora,  Chihuahua,  and  Durao^ 
seems  to  oti'er  inducements  not  to  be  disregarded.  Emigration  jwurin 
in  would  soon  solve  the  Indian  problem  by  the  extermination  or  cop 
[)lcte  subjugation  of  the  hostile  tribes,  while  the  Territory,  finding  i' 
naturiil  outlet  to  the  Pacific  in  the  annexation  of  the  port  of  Guayma 
would  soon  take  its  place  among  the  most  prosperous  of  the  Westei 
States. 

!No  part  of  the  country  can  possibly  offer  greater  inducements  to  tl 
Btockraiser  than  the  valley  of  the  Barbacomara  and  the  Upper  & 
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?cdTO.  Covered  with  a  perennial  growth  of  the  richest  grasses,  well 
i^atered  by  nnmerons  springs  and  streamlets  fVom  the  neighboring 
nonntains,  this  region  has  a  elixnate  so  mild  that  stock  would  thrive 
bhe  year  round  without  shelter,  save  that  which  would  be  afforded 
Eigainst  the  fervid  summer  sun  by  the  numerous  evergreen  trees,  ex- 
tending weU  into  the  plain. 

Nor  is  this  country  devoid  of  beautiful  scenery.  The  canons  of  the 
Colorado  can  scarcely  surpass  those  of  the  Bonito,  and  of  the  Ara- 
rajpa.  The  walls  of  the  former  tower  to  an  imposing  height,  (nearly 
1,500  feet,)  and  present  but  one  or  two  difficult  avenues' of  egress  for  a 
distance  of  thirty  or  forty  miles.  The  caiion  of  the  Aravaypa  has  been 
referred  to  in  the  recent  work  of  Dr.  Bell,  "New  Tracks  in  North 
America."  The  country  lying  more  to  the  south  does  not  present  as 
bold  an  aspect,  the  peaks  being  less  elevated  and  the  caHons  less  ab- 
rupt. The  numerous  vaUeys,  each  provided  with  springs  or  streams 
and  clothed  with  verdure  during  the  entire  year,  make  the  landscape 
more  interesting,  if  less  impressive.  From  the  summits  of  the  moun- 
tains, forests  and  groves  stretch  down  the  sides,  affording  an  agreeable 
contrast  to  the  extensive  plains  below.  The  abundance  of  wild  grapes 
growing  luxuriantly  from  vines  which  have  embraced  some  of  the  old- 
est trees  indicate  the  adaptability  of  the  soil  to  the  culture  of  this  fruit. 
In  the  low-lands  perpetual  summer  reigns  upon  the  hills,  and  in  the 
cations  spring  is  the  only  season,  but  upon  the  mountain-tops  can  be 
experienced  winds  as  severe  as  those  of  a  northern  autumn. 

CONCLUSION. 

• 

The  development  of  the  mineral  resources  of  Arizona  has  hardly 
l)egmi,  although  the  territorial  government  has  been  organised  about 
d^t  years.  It  will  be  asked  why  this  is  so,  if  the  Territory  really 
contains  these  various  mineral  deposits ;  and  the  invariable  answer  of 
those  acquainted  with  the  conditions  surrounding  mining  enterprises  in 
that  country  will  be,  because  the  Apaches  infest  the  Territory.  This 
one  fact,  coupled  perhaps,  in  some  parts  of  the  country,  with  high 
freights,  is  really  the  principal  obstacle,  not  alone  to  mining,  but  also  to 
agriculture,  and  in  fact  all  other  occupations.  • 

It  is  true,  the  southern  and  western  portions  of  Arizona  are  exces- 
rively  hot  in  the  summer  months,  and  water  is  here  scarce  in  the  mount- 
ains at  that  time,  but  the  same  may  be  said  of  portions  of  Nevada;  yet 
mining  is  successfully  carried  on"  in  that  State,  and  assumes  yearly 
greater  proportions.  Again,  as  to  high  freights,  it  is  well  known  that 
an  the  Western  States  and  Territories  have  had  to  contend,  to  within  a 
ywr  or  two  ago,  with  the  same  difficulty,  and  it  did  not  prevent  the 
nuning  of  the  precious  metals,  though  it  has  crippled  the  industry  very 
Buich  in  times  past. 

But  in  none  of  those  States  and  Territories  have  the  settlers  had  to 
cwitend  with  foes  like  the  Apaches.  Their  hostility  to  the  white  man, 
as  well  as  to  other  Indian  tribes,  has  been  displayed  by  them,  and  found 
vent  for  years  in  a  sort  of  guerilla  warfare,  which,  with  the  limited 
Aomber  of  troops  at  its  disposal,  the  Government  has  thus  far  found 
itself  unable  to  terminate  successfully.  And,  to  aggravate  the  situation, 
the  peculiar  climate  and  configuration  of  the  surface  of  the  Territory  are 
the  best  allies  the  Apaches  could  wish  for.  The  broad  gravel  plains  with- 
out water,  as  well  as  the  rugged  mountains,  forbid  a  sufiiciently  rapid 
prosecution  of  the  Indians,  when,  after  their  frequent  foraging  expedi- 
tions, they  beat  a  hasty  retreat  to  their  mouutaiu  atYOi\^V\o\vSA^  ^Vifc\^ 
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tbey  generally  scatter  in  all  directions.  The  Apaches  are  not  a  strong 
tribe,  but  very  few  of  them  can,  under  the  circumstanceSf  do  a  great 
deal  of  damage,  and  efiectually  prevent  the  settlement  of  the  eonntiy, 
as  long  as  it  is  not  better  connected  with  other  parts  of  the  TTnion. 

Bat  what  the  Oovernment  has  not  been  able  to  do  in  tiie  past  Uie 
South  Pacific  or  Texas  Pacific  Railroad  will  certainly  do.  As  in  the 
case  of  the  Union  and  Central  Pacific  roads,  it  will  attract  popoIa^D, 
and  the  citizens,  less  hampered  in  regard  to  Indians  than  tiie  mili* 
tary  powers,  will  soon  dispose  of  the  question  in  their  own  way  .  Sop- 
plies  will  be  brought  to  the  mines  at  rates  permitting  the  industry  to 
prosper,  and  safety  of  life  and  property  will  continually  tend  to  expand 
it.  As  to  the  basis  of  all  mining  operations,  the  existence  of  the  min- 
eral veins,  the  foregoing  report  amply  affirms  their  abundance,  though 
not  one-third  of  Arizona  has  been  prospected,  or  even  visited  by  white 
men.  It  must  not  be  understood  that  the  mineral  deposits  of  Arizona, 
as  a  whole,  are  richer  in  the  precious  metals,  per  ton  of  ore^  than  those 
of  other  countries.  If  they  were,  they  would  be  the  only  exception  in 
the  world.  But  the  number  of  veins  in  these  barren,  rough  mountains, 
and  their  close  proximity  to  each  other,  are  surprising. 

It  is,  in  this  connection,  remarkable  that  all  the  veins  of  Arizona 
have  either  a  northwest  and  southeast  or  a  northeast  and  soath- 
west  strike.  This  points  to  the  formation  of  these  two  classes  of  veins 
at  two  different  periods,  and  it  will  be  interesting,  at  some  future  time, 
when  the  action  of  the  eruptive  forces  in  Arizona  is  better  understood, 
to  follow  this  subject  further. 

One  class  of  mineral  veins  in  Arizona,  though  very  valuable,  wiU 
require  much  capital  and  skill  in  their  development,  and  in  the  extrac- 
tion of  the  precious  metals  from  their  ores.  These  are  the  gold-bearinj?: 
fiulphurets  of  the  Sierra  Prieta,  very  much  like  those  of  a  portion  oi 
Colorado,  and  equally  difficult  to  treat.  But  even  if  none  of  the  ne^ 
processes  now  contemplated  for  the  cheap  beneficiation  of  such  ores  (by 
a  roasting  which  will  eflectually  free  the  gold,  and  by  subsequent 
amalgamation)  should  prove  successful,  the  construction  of  the  Texas 
Pacific  Railroad  will  render  the  application  of  the  Plattner  chloridizing 
process  remunerative.  Besides,  many  of  those  ores  are  sufficiently  con- 
centrated to  permit  the  introduction  of  smelting  works,  by  the  use  ^' 
which  the  highest  and  most  perfect  yield  of  the  precious  metals  may  ^ 
obtained,  as  soon  as  the  raihoad  shall  lessen  the  cost  of  transportation 
sufficiently  to  permit  the  shipment  of  base  metals. 

After  the  construction  of  the  great  southern  transcontinental  railwa>'» 
Arizona  will  have  nothing  to  fear  in  regard  to  its  speedy  developmeott 
and  the  mines  especially  will  be  foremost  to  build  up  a  country  which? 
80  far,  has  been  persistently  decried  by  those  who  do  not  know  or 
acknowledge  the  half  of  its  internal  resources. 

Even  for  the  present  the  mining  districts  adjacent  to  the  Colorado 
River  ofier  excellent  chances  for  the  investment  of  capital.  B**^ 
to  build  up  a  successful  mining  industry  in  those  districts  the  ores  mttst 
be  beneficiated  on  the  spot,  and  land  transportation  must  be  limited  t^ 
that  of  the  meUils  only.  At  the  same  time  professional  skill  and  eco- 
nomical business  habits  must  be  employed  to  work  these  ores.  Thc!^ 
qualifications,  which  cannot  be  acquired  except  by  a  thorough  theor^^" 
ical  and  practical  education  in  mining  have,  so  far,  not  been  brought  *^ 
bear  in  Arizona,  excei)t  in  isolated  cases. 

The  total  product   of  Arizona  during  the  fiscal  year   1869-'70,    ^^ 
gold  and  silver,  docs  not  exceed  $800,000,  coin  value.    This  includes  *^*^^ 
value  of  several  hundred  tons  of  argentiferous  lead  ores,  shipped  frc^*^ 
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LfOwer  Colorado.  While  this  estimate  may  be  too  low  on  account  of 
omission  of  such  amounts  as  have  undoubtedly  been  carried  off  by 
ican  placer  miners  into  Sonora,  it  embodies  .all  those  values  of 
ch  reliable  information  can  be  obtained  in  the  Territory  itself. 
he  decrease  from  last  year's  production  is  partly  due  to  the  stoppage 
ing  a  fspreat  part  of  the  year  of  the  mills  on  Lynx  Greek ;  principally , 
rever,  to  the  unexampled  drought,  which  impeded  both  placer  and 
fftz  mining,  and  to  the  extraordinary  activity  of  the  hostile  Apaches 
ing  the  year. 
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CHAPTER  VIII.    . 

NEW   HEXICO. 

The  product  of  gold  in  the  Territory  of  Now  Mexico  during  the  1 
year  has  beeli  little  in  excess  of  that  of  the  year  before. 

The  Moreno  gold  fields,  the  principal  part  of  which,  the  Max^ 
grant,  is  said  to  have  been  sold  to  an  English  company  during 
year,  have  held  their  own,  as  a  whole,  the  Aztec  Mill  ha\ing  made 
by  an  increased  yield  what  was  lost  by  the  placers.  The  latter  hi 
had  a  better  supply  of  water  than  last  year,  the  Moreno  ditch  hav 
been  partly  puddled  and  connected  with  additional  sources  of  a  wa 
supply.  Only  the  larger  placer  mining  claims,  however,  have  b 
woriied  during  any  considerable  portion  of  the  season. 

Of  twelve  claims  reported  six  have  produced  over  $10,000,  and 
product  of  all  the  claims  is  about  $110,000.  The  twelve  claims  m 
tioned  have  employed  sixty-six  men  on  an  average  of  six  moni 
paying  wages  of  about  $00  per  month.  The  average  yield  per  day 
hand  of  these  claims  has  been  $9  70.  The  most  productive  claim '. 
been  that  of  Arthur  &  Co.,  which  yielded  $20,000,  employing  ten  d 
during  eight  months. 

The  Aztec  Mining  Company,  whose  mine  has  been  described  in  1 
year's  report,  has  employed  thirty  men  steadily  for  twelve  months 
average  wages  of  $3  25  per  day.  They  have  extracted  during  that  ti 
over  3,500  tons  of  quartz,  which  yielded  $70  76  per  ton,  or  an  a^j 
gate  of  about  $200,000.  This  yield  is  higher  per  ton  than  that  of  1 
year,  and  perhax)s  unique  in  the  United  States  for  so  large  an  amoi 
of  ore. 

The  discovery  of  extensive  deposits  of  bituminous  coal  on  the  M 
well  grant  is  important  for  the  future  of  that  jmrtion  of  New  Mexi 
Several  beds,  some  of  which  are  reported  to  be  10  feet  thick,  havelx 
found  in  the  luiton  Mountains,  along  the  Red  Kiver  and  on  the  Verrn( 
Along  the  course  of  the  Upper  Ponil  and  the  Cimanoa  Rivers  other Ix 
are  said  to  have  been  traced.  All  of  these  are  probably  not  coals,! 
rather  lignites ;  but  even  if  so,  their  discovery  is  a  very  fortunate  ev< 
for  a  country  in  which  timber  is  not  overabundant. 

The  mines  of  the  Arroyo  ELondo  Mining  and  Ditch  Company,  H' 
San  Antonio,  in  Taos  County,  which  were  mentioned  in  last  year's 
port,  on  account  of  their  great  extent  and  the  extraordinary  faeilit 
offered  here  for  cheap  reduction,  on  account  of  the  low  price  of  lal 
and  the  abundance  of  wood  and  water,  the  latter  sufficient  to  driy 
twenty-stamp  mill,  have  not  yet  realized  the  expectations  entertainef 
regard  to  them.  The  company  have  employed  fifteen  men  during n 
months,  but  realized  only  a  little  over  $8,000.  Wages  are  still  low, 
per  day  and  board. 

In  Santa  Fe  County  the  old  and  new  placers  have  again  been  work 
to  a  limited  extent  only,  and  the  project  of  bringing  water  to  these 
calities  from  the  Pecos  River  has  not  yet  been  carried  out. 

The  New  Mexico  Mining  Company  and  the  Candelaria  Company 
the  only  quartz  mining  companies  reported  at  work  during  a  part  of 
year.  The  New  Mexico  Mining  Company  at  Real  de  Dolores  has 
l)loyed  eighty  men  and  some  boys  during  nine  months,  and  has  cms 
1,800  tons  of  quartz,  yielding  a  little  less  than  $18,000,  or  nearly  $10 
ton.  This  yield  does  not  at  all  come  up  to  the  expectations  en'tertai 
lust  year  in  regard  to  the  ores  of  the  Otlii*  v5iTL^^x^\xiVi^^%, 
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The  Gandelaria  Compftny  at  Beal  del  Tuerto  has  worked  eight  men 
for  ten  months,  and  1,200  tons  of  qnartz  were  mined  by  them.  I  am  not 
iDformed  of  the  yield  of  this  ore ;  but  as  the  company  bought  a  ten-stamp 
nUl  last  year,  which  had  before  crushed  ore  from  the  Siime  mines  witii 
satisfactory  results,  it  may  be  expected  that  the  business  of  the  com- 
pany was  a  paying  one,  though  wages  have  been  much  higher  in  tliis 
part  of  ^ew  Mexico  than  elsewhere.  Tbe  Gandelaria  has  paid  $83  per 
iBonth  to  its  hands,  without  board;  and  the  New  Mexico  Mining 
Company  about  $60  with  board. 

In  Gmnt  County  little  real  mining  has  been  carried  on,  while  much 
prospecting  has  taken  place. 

The  placers  in  the  vicinity  of  Pinos  Altos  have  produced  little,  partly 
on  account  of  drought  and  the  hostility  of  the  Apaches,  and  partly  be- 
cause nearly  all  the  floating  population  in  this  camp  was  carried  off  to 
the  Burro  Mountains  by  the  excitement  which  broke  out  in  the  earl^' 
part  of  1870,  on  account  of  alleged  rich  discoveries  of  silver  veins. 

The  quartz  mines,  too,  have  done  little  during  the  year,  and  of  four 
companies  reported  only  one  has  worked  twelve  months,  the  remainder 
havuig  l>een  active  from  one  to  four  months. 

The  Pinos  Altos  Mining  Company  has  only  worked  one  month,  and 
its  product  is  less  than  $3,000.  The  remaining  three  companies,  Rey- 
nolds &  Griggs,  Ryerson  &  Co.,  and  the  Asisitic  Mining  Company,  have 
employed  sixteen  men,  on  an  average  of  eight  months,  at  $2  per  day. 
They  have  crushed  3,070  tons  of  quartz,  which  yieldwl  $00,000,  an 
average  of  $15  33  per  ton.  The  largest  product  is  that  of  Messrs. 
Beynolda  &  Griggs,  who  crushed  2,880  tons,  yielding  $48,500. 

The  Pinos  Altos  region  is  one  of  the  most  exposed  to  the  depredations 
of  the  Apache  in  all  New  Mexico,  the  distance  to  the  Sierra  Blanca 
ami  the  Pinal  Mountains,  the  strongholds  of  the  worst  bands  of  A[)aches, 
biMDff  sliort,  and  military  protection  not  in  the  immediate  vicinity. 

The  celebrated  co[)per  mines  of  this  region,  in  Central  City  district, 
vhich  were  described  at  length  in  last  year's  report,  have  not  l>een  in 
operation.  But  steps  have  l>een  taken  to  secure  United  States  title  to 
the  Santa  Kita  mines,  and  an  early  resumption  of  oi)erations  at  this 
mine  is  exiK*cted. 

The  great  events  in  reference  to  mining  in  the  Territory  of  New  Mex- 
ico are  the  simultaneous  discoveries  at  widely  remote  localities  of  exten- 
wve  silver  veins  and  deposits.  I  refer  to  those  made  at  the  Burro  or 
Pyramid  Mountains,  in  Mesilla  County,  those  in  the  Cienega  and  Chlo- 
ride distncts,  in  Grant  County,  and  finally,  those  near  the  Bio  Dolores, 
an  affluent  of  the  Rio  San  Juan,  in  the  northwestern  part  of  the  Terri- 
torj'.  The  latter,  though  rei)orted  to  Ikj  rich  and  extensive,  have  been  less 
explored  than  those  first  named,  the  Ute  Indians  having  i)reventeil  the 
Prospecting  party,  when  attempting  to  reach  the  mines  the  second  time, 
ftMn  advancing  in  that  direction,  forcing  them  to  turn  north,  where 
tbey  are  said  to  have  discovered  rich  gold  mines  in  the  San  Luis  Park 
^  Colorado. 

The  Burro  and  Cienega  mines  are  better  known,  and,  though  no  active 
8»ining  of  any  account  has  been  carried  on  in  either  of  these  localities, 
i^^y  outsiders,  and  among  them  intelligent  mining  men,  have  visited 
them  and  reported  on  their  merits,  as  far  as  developed  at  present.  Va- 
riooa  accounts  have  appeared  in  the  press  from  time  to  time  in  regard 
to  the  Burro  mines.  The  following  is  from  the  pen  of  Mr.  J.  Wasson, 
Wrreyor  general  of  Arizona  Territory : 

A»  these  minea  have  attained  celebrity,  and  are  destined  to  bo  more  widely  and  favot- 
■**ly  known,  their  location  should  l>e  described  with  ap\>ro:t\matft  oiccwtslC's — ^  ^^2i'aX. 
toy  man  can  do  at  present.    New  Mexico  claims  them,  and  whiYe  Ktiion^  Olovs^  \i»>\*^^^ 
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it,  she  does  not  admit  it.  The  line  between  Now  Mexico  and  Arisona  is  eetablished  oa 
the  one  hundred  and  ninth  meridian  of  longitude  west  of  Greenwich,  and  no  Une  hm 
ever  been  mn  or  observations  taken  on  it,  not  even  at  its  intersection  with  the  iater^ 
national  boundary  between  Mexico  and  the  United  States ;  hence  any  positire  opinioB 
as  to  the  territory  in  which  these  mines  are  situate  would  be  presumption.  Yet  it  ii 
generally  believt^  that  the  line  between  the  Territories  lies  to  the  west  about  fiAesa 
miles,  and  for  lecal  purposes  the  authority  of  New  Mexico  is jrecognized.  The  miim 
lie  Just  south  of  the  Overland  Mail  and  Stage  road,  and  the  bold  croppings  may  beaeet 
distinctly  fifteen  miles  distant  either  way  on  the  road.  They  lie  at  the  extreme  north 
end  of  the  Pyramid  range  of  mountains,  where  they  lose  themselves  iu  the  opeo,  level 
country,  forty-five  miles  east  of  Camp  Bowie,  at  Apache  Pass,  and  seventy  miles  sontlh 
west  of  Camp  Bayard ;  by  the  sinuous  road  of  Tucson,  one  hundred  and  fifty ;  and  wei( 
of  Mesilla,  on  the  Rio  Grande,  one  hundred  and  twenty.  The  stage  passes  weekly  over 
this  route,  once  each  way,  with  the  mails  and  passengers  to  Tucson  and  Mesilla.  Fare 
to  Mesilla,  $35 ;  to  Tucson,  $42  50 ;  and  thence  to  San  Diego,  $90 — two  trips  each  week 
west  of  Tucson. 

Up  to  May  21st  there  were  1,257  original  claims  recorded,  and  they  cover  a  scope  of 
country  about  six  miles  in  extent.  But  three  monster  veins  are  prominent — Horpend- 
ing,  Brown,  and  Arnold.  They  crop  out  for  miles,  in  places  50  feet  above  the  snrface, 
and  verging  from  a  few  to  hundreds  of  feet  in  width.  Between  the  lodes  is  a  netwoik 
of  smaller  ones,  many  of  which  are  from  10  to  50  feet  in  thickness.  The  limited  amooDt 
of  labor  i)erformcd  forbids  any  correct  opinion  of  worth,  regarding  the  casing  of  the 
veins,  extent  or  character  much  below  the  surface.  In  a  few  places  slate  walls  bare 
been  exposed  by  the  miners  to  a  do])th  of  several  feet.  Quite  an  extended  observat-km 
of  quartz  operations  in  the  Pacific  States  and  Territories  has  convinced  mo  that  more 
failures  have  ensued  because  of  a  lack  of  ore  than  on  account  of  its  baixenness  of  gold 
and  silver.  Hero  the  quantity  is  apparently  unlimited.  I  was  disgusted  in  advaoce 
with  what  1  considered  the  same  old  stories  about  *'  any  amount  of  ore — rely  npoa 
tbat."  I  felt  that  all  former  lying  had  been  rendered  insignificant  in  comparisoo. 
Yesterday  and  to-day  I  carried  a  hammer,  climbed  up  over  the  scraggy  croppioga  in 
scores  of  places,  and  Knocked  off  pieces  where  others  haul  not,  and  the  amount  of  qoaits 
in  sight  is  so  great  as  to  make  one  doubt  his  sight — almost  regard  himself  iu  the  midit 
of  a  wild  dream.  I  have  neither  seen  nor  heard  any  exaggerations  with  reference  to 
the  quartz  in  this  dibtrict. 

The  quality  is  still  a  matter  upon  which  the  honest  and  well-informed  may  and  do 
differ.  I  to-day  Haw  boxed  some  forty  pounds  of  ore  from  various  mines,  and  ad- 
dressed to  A.  Hari)endiiig,  San  Fraut'i»co,  to  be  forwanlefl  by  stage  to-morrow.  It  may 
be  taken  for  specimens,  but  I  am  sure  there  are  many  thousiiuds  of  tons  equally  u 
go(Ml  in  plain  sight.  If  the  ore  which  P.  Arnold  ha^s  forwarded  to  Mr.  Harpeudiog 
glvas  satiHfactory  returns  of  gold  and  silver,  there  can  hardly  be  a  doubt  that  this  is  the 
most  extensive  deixmit  of  rich  quartz  ever  found  in  Americii.  The  same  quality  of  ore 
is  abundant  throughout  the  district.  It  is  exposed  iu  thousands  of  places,  aud  uotiii 
small  bunches.  Speaking  only  in  comparison  with  other  ores,  I  believe  those  of  thi« 
district  will  be  proved  of  great  average  richness.  I  uudci*8tand  the  tests  so  far  made 
have  shown  but  little  gold  ;  yet  to-day  I  struck  a  small  pocket  which  contiiinwlmuch 
free  gold,  as  was  verified  by  pulverization  and  careful  wabhiug.  Unquestionably  silver 
larg(»ly  predominates. 

There  are  many  evidences  that  these  mines  have  at  one  time  been  worked  in  a  crude 
way,  and  the  ore  taken  elsewhere  for  redacti<»n,  aud  that  some  of  the  mysterious  aud 
fabulous  tales  of  silver  mines  in  Mexico  had  their  origin  here.  On  the  liol>erts  claim.  o|^ 
the  Brown  lode,  is  an  old  stone  cabin.  It  was  covered  in  the  usual  Mexican  style  until 
recently,  when  some  soldiers  set  fire  to  it  and  burned  off  the  roof.  It  was  covered  with 
cedar  poles,  thatch,  and  dirt.  A  hole  near  by,  where  the  mortar  was  probably  uiixeu, » 
grown  up  with  small  shrubs,  aud  a  portion  of  the  limbs  of  a  cedar  tree  adjacent  bftVA 
been  cut  off'',  and  the  marks  of  the  ax  are  yet  visible  in  the  dead  branches.  The  ^ork 
must  have  been  doue  many  years  ago.  In  the  quartz  near  by  there  are  crevices  workw 
out  into  the  heart  of  the  ledge,  some  of  the  cavities  being  large  enough  to  admit  a  mau 
on  his  knees,  and  when  discovered,  the  entrances  were  closed  with  rocks.  In  other 
places  ore  has  evidently  been  taken  from  the  suiiace,  as  the  ^^  deads  "  are  as  orderly 
placed  to  oue  side  as  is  the  practice  of  modern  miners.  At  this  city  springs  weredng 
out  and  walled  up.  Flat  stones  used  in  grinding  grain  for  food  are  lying  about.  Tbo 
careful  observer  here  can  have  no  doubts  regarding  these  statements.  The  Apache  In- 
diaus  killed  and  drove  men  from  highly  cultivated  farms  in  many  sections  of  this  coao- 
try — why  not  from  mines  f 

Large  teams  can  easily  reach  the  majority  of  claims,  and  with  very  little  labor  road* 

can  be  made  so  as  to  admit  of  heavily  laden  wagons  psissing  to  and  from  any  of  tben^ 

with  ease.    The  hills  rise  gently  and  are  covered  with  a  heavy  growth  of  nutrition* 

grass  aud  scattering  cedar  timber  of  the  scnib  variety ;  are  not  rocky  except  near  the 

veinsy  and  there  the  boulders  are  quartz  crojipiugs.    In  most  all  quartz  districts  the 

item  ofroa4la  is  a  big  oue  iu  the  expcuse  account ;  here  it  will  amount  to  nearly  notliiu^j 

Iu  the  (pilch  paiising  up  through  KaYstou  wat^it  \%  «k\i\MCk.(\.tJAiV.  \VL\.Vk&Tamy  ieason.aod 

.foi  Bome  time  thereafter  ou  the  surface  *,  new  weM%  \iVk\^\i^\i*\.\\>^^Q.m  ^o\ft^)»  ^«* 
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6Teral  hare  b«en  Bank,  and  in  evoir  case  excellent  water  has  been  obtained  at  tbe 
epth  stated.  Half  a  mile  over  to  the  west  is  a  spring ;  in  one  of  the  claims  water 
as  been  found.  .  While  there  is  no  surface  water  at  present,  it  is  proven  that  the  earth 
I  fall  of  it.  Mr.  Arnold,  who,  by  the  way,  is  the  superintendent  of  the  Roberts  Sc 
lupendiDg  Company,  and  a  hard-working,  repntable  man  locally,  and  I  believe  gener- 
ic and  eepecially,  is  now  sinkins  a  well  near  by,  with  a  view  to  procure  sufficient 
Iter  for  a  mill.  He  is  down  less  than  ten  feet,  and  has  found,  up  to  this  writing,  coii- 
denble  wat«r.  His  intention  is  to  sink,  if  possible,  30  feet  or  more.  This  is  the  driest 
■wn;  rain  should  commence  in  June.  With  proper  effort  I  am  confident  it  will  cost 
Mto  supply  a  large  population  with  an  abundant  quantity  of  fine  water  than  it  did  in 
iiginia  City.  The  San  Simon  River  can  be  rtsached  by  pipes--so  I  am  informed — at  a 
■t  not  to  exceed  that  of  the  White  Pino  Water  Works.  While  it  would  be  quite  ac- 
i^ble  if  th6  district  were  coursed  with  babbling  brooks  at  all  seasons,  the  scarcity 
'  water  here  is  no  great  objection. 

Wood  is  scarce  near  at  hand.  Upon  inquiry  of  a  largely  interested  partv  of  what 
odd  be  the  cost  of  wood  delivered  here  in  quantities  of  1,000  cords  ana  upward, 
i  was  frank  and  prompt  in  declaring  it  at  not  ''above  ^iiO  per  cord/'  Wood  is 
ad  to  be  abundant  not  above  twenty  miles  distant,  and  known  to  be  within  thirty 
ilea.  Go^  pine  lumber  is  selling  at  15  cents  per  foot.  When  the  demand  becomes 
ne  tbe  price  will  be  greatly  reduced.  For  fire-wood  there  is  an  ample  supply  of 
nar  scattered  about  within  a  few  miles,  to  last  for  some  time,  but  it  is  too  limited  to 
seoDsidered  in  making  estimates  for  permanent  supi)lies. 

The  Gila  River  can  \ye  reached  with  a  railroad  in  forty-five  to  fifty  miles,  according 
>  local  authority.  A  broad,  level,  grassy  valley  intervenes.  There  is  ample  water- 
)wer,  and  the  mountains  which  hug  that  stream  above  possess  immense  forests  of 
ipaior  timber.  Should  this  immense  field  of  ore  prove  half  as  rich  as  appearances 
idieate  it  will,  I  predict  the  early  coustmction  of  a  railway  to  the  Gila,  as  a  means  of 
vehing  cheap  motive  power  and  fuel.  Dumps  along  the  body  of  the  Harpending  and 
ortioos  of  the  Brown  lodes  could  be  reached  with  cars  at  a  fourth  the  expense  it  cost 
(Teach  the  dnm[>s  of  the  Comstock. 

The  climate  is  pleasant.  Days  warm,  but  breezy  and  not  oppressive,  and  nights 
wl  It  is  regarded  as  very  healthy.  There  is  nothing  in  the  surroundings  to  change 
lis  opinion,  which  of  course  is  one  formed  within  a  few  months  by  the  oldest  resi- 
Hiti.  No  one  has  consented  to  occupy  a  grave-yard  yet,  and  therefore  no  cemetery  is 
cated. 

Living  is  dear.  Everything  but  postage-stamps  sell  at  enormous  profit,  and  this  is  so 
uooghout  all  this  section  of  country,  from  Fort  Yuma  eastward.  Bacon  sells  at  60 
> 75 cents;  sugar  the  same;  beef  and  mutton,  25  cents;  flour,  10  cents,  &c.  Goods 
id  provisions  are  not  plenty,  but  so  far  as  the  assortment  goes,  enough  for  the  demand. 
tocKB  are  ordered  from  Chicago  and  St.  Louis  via  Sheridan.  I  am  told  that  freight 
ui  be  laid  down  here  insido  of  10  cents  currency  from  those  cities,  and  that  a  revolu- 
odIq  retail  prices  must  ensue.  As  is  always  the  case  in  new  and  remote  places,  cer- 
kin  lines  of  goods  bring  any  price  asked ;  as  a  rule,  merchants'  libenility  seldom 
ppears  to  good  advantage  except  under  sharp  competition.  The  population  is  esti- 
>sted  in  and  about  the  mines  at  300.  Many  are  coming  and  going. 
Little  actual  mining  is  prosecuted.  Assessment  work  is  the  main  business,  aside 
om  building,  which  is  necessarily  limited,  although  there  are  several  comfortable 
ooaes  of  stone,  adobe,  and  granite,  and  more  building.  Owing  to  the  danger  from 
Miians,  and  distance  from  supi)lies,  but  little  is  required  to  hold  claims  under  the 
•etllaws. 

A  notice  duly  recorded  holds  six  months :  a  shaft  5  by  5  and  6  feet  deep  will  hold  a 
Ogle  claim  of  200  feet,  or  all  the  claims  of  any  one  company  on  the  same  lode,  for  one 
Bv.  \Len  without  some  means  should  stay  away  until  there  is  a  demand  for  labor, 
l^h  is  very  limited  now,  and  will  be  for  the  next  six  months.  There  are  men  here 
iio  have  bummed  ttkeir  way,  and  without  the  means  to  buy  a  meal  or  pay  for  record- 
>g  a  claim,  should  they  find  one.  If  they  could  subsist  on  raw  quartz  this  would  be 
poor  man's  paradise.  It  is  a  friendly  act  to  often  warn  them  to  stay  away.  The 
^  of  the  x>eople  here  are  unable  to  maintain  healthy  paupers,  and  a  little  starvation 
9ood  for  such  mendicants.  Quartz  operators  of  means  ought  to  visit  these  mines. 
%  could  but  be  delighted  to  witness  more  good-looking  ore  in  sight  than  has  ever 
^  worked  in  the  mills  in  and  about  Virginia  and  Gold  Hill.  Veins  of  fine-looking 
^  standing  50  feet  above  ground,  ranging  in  width  from  10  to  200  feet,  form  a  pros- 
^  of  enchantment  to  all  mining  enthusiasts. 

At  mining  experts  are  constantly  making  themselves  ridiculous,  by  giving  learned 
onions  on  mineral  deposits,  I  shall  not  in  the  least  attempt  to  divide  the  honors  with 
vol.  Assays  tell  well  for  this  ore ;  it  remains  for  hundreds  of  tons  to  be  worked  in  a 
^  by  mill  process  to  establish  the  worth  of  this  district. 

thig  was  written  in  May,  1870.  Later  in  the  year  my  assistant,  Mr. 
Uers,  while  in  the  ac^oining  Temtor^^  of  Arizona,  gathered  some  facts 
i  legard  to  these  mines  the  substance  of  which  is  as  ioVLo^^  \ 
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There  is  no  doubt  about  the  existence  of  extraordinary  large  qi 
veio8  iu  the  district,  aud  the  quantity  of  ore,  such  as  it  is^  seems 
almost  unlimited  at  the  very  surface. 

In  reganl  to  the  quality  of  the  surface  ore,  which  here,  as  well 
hundreds  of  other  silver  veins,  will  probably  be  found  to  be  the  Ik 
the  veins,  nothing  satisfactory  has  as  yet  reached  ine. 

We  are  indeed  informed  by  an  article,  which  appeared  in  the  Scie 
Press  of  July  30,  1870,  that  a  number  of  assiivs  of  ore  brought  to 
Francisco  yielded  as  follows:  <'$3  01,  $10  37,  $14  14,  $18  ^,  $2 
828  35,  $30  17,  $43  96,  $40  10,  $50  23,  $53  38,  $55  97,  $06  70,  $11 
$118  20,  $130  81,  $147  21,  $158  03,  $172  80,  $224  37,  $287  21,  $47 
8528  78,  $501  88,  $742  24,  $751  87,  $831  80,  $1,342  50,  $1,44 
83,038  02,  $3,838  46,  $4,861  09.  A  little  gold,  from  a  trace  up  to  $*J 
was  found  in  six  samples.''  But  this  proves  nothing.  The  same  a) 
may  be  obtjiained  from  the  smallest  pocket  of  a  silver-ore  de{>og4t. 
average  samples,  taken  according  to  the  methods  in  use  in  the  pnu 
working  of  silver  ores,  will  reveal  the  true  value  of  those  veins,  and 
only  after  large  amounts  have  been  taken  down. 

A  large  number  of  assays,  made  in  Arizona,  of  specimens  taken 
the  le<lge  by  one  who  was  unacquainted  with  silver  ores,  gave  less 
an  average  of  $15  per  ton,  and  one  of  the  original  locators  acknowle 
to  my  assistant  that  he  thought  the  great  mass  of  the  ores  wouI< 
yield  above  $15  i)er  ton,  and  that  they  all  contained  a  high  pere^nta 
base  metals.  If  we  add  to  the  cost  of  beneficiation  of  such  ores  th 
pense  for  transportation  for  forty-live  miles  by  railroad  to  the  Gila  B 
the  tis  yet  high  cost  of  freight  to  and  from  the  Burro  Mountains,  an< 
interest  of  the  large  capital  rei]uired  for  starting  such  an  enterprise 
evident  that  those  mines  cannot  be  worked  at  a  profit  at  present 
the  same  time  it  is  clear  that  upon  the  completion  of  the  Texas  Pj 
Kailroad  a  very  extensive  mining  industry  is  likely  to  spring  up 
I  learn  that  the  attempt  will  be  made  during  the  next  year  to  mal 
least  a  beginning  in  the  development  of  these  mines. 

The  Cienega  mines  are  located  about  fifty  miles  northeast  of  Ral 
According  to  the  accounts  received  they  occur  in  limestone,  an( 
rather  deposits  than  veins.  A  town,  name<l  Silver  City,  has  been  hx 
here,  and  some  little  prospecting  work  has  been  carried  on,  but  ii 
case  a  depth  exceeding  12  feet  seems  to  have  been  reached  on  th 
posits.  Much  high-grade  chloride  of  silver  is  reported  to  have 
found,  and  the  principal  deposits  appear  to  lie  along  a  zone  run 
northeast  and  southwest,  which  is  half  a  mile  wide,  and  has  been  si 
ficially  explored  for  a  length  of  three  miles.  Chloride  district,  two  i 
from  Silver  City,  is  spoken  of  in  still  higher  terms  of  praise. 

All  these  discoveries  lie  ai)pareutly  a  short  distance  from  Fort  Ba> 
and  maj'  be  identical  with  those  of  tlie  Central  City  district  menti 
in  last  year's  report.  As  yet  nothing  definite  is  known  in  regai 
them,  and  as  no  actual  mining  was  carried  on,  1  have  not  deem 
necessary  to  expend  any  means  in  that  direction. 

Tlie  passage  of  the  Texas  Pacific  Railroad  bill  will  probably  exe 
a  powerlul  influence  toward  developing  the  mineral  resources  of  8< 
ern  New  Mexico  during  the  immediate  future,  and  there  are  certj 
no  Territories  which  deserve  more  the  attention  of  mining  men 
those  crossed  by  the  thirty-second  parallel  line. 

The  total  white  population' of  the  mining  counties  of  New  Mexic 
given  by  the  census  of  1870,  is  26,716,  including  Mexicans,  and 
tributed  as  follows :  Grant  County,  1,143 ;  Lincoln  County,  1,803 ; 
County,  12,079;  Santa  F6  County,  9,699;  Colfax  County,  1,992. 
The  gold  product  of  tbe  Temt/oiy  lot  I^IQ  ^\i%litlY  exceeds  $50C 
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CHAPTER   IX. 

COLOBADO. 

This  Territory  manifests  a  steady  progress  in  the  direction  of  settled 
and  productive  industry,  and  permanent  public  improvements  of  every 
kind.  The  completion  of  three  railroads,  centering  at  Denver,  the  forma- 
tion of  new  and  thriving  colonies,  like  that  of  Gi*eeley,  and  the  growth 
of  several  branches  of  domestic  manufactures,  are  all  causes  which, 
thoagh  distinct  from  mining,  operate  favorably  to  that  interest.  The 
abeolate  proximity  of  agriculture  and  mining  is  not  always  perfectly 
advantageous  to  both.  Thus  in  California  the  placer-mining  oi^erations 
have  been  ruinous  to  large  areas  of  farming  and  g>irdeu  land,  along  the 
rivers  below  the  mining  ground.  The  vapors  from  smelting  works  are 
frequently  injurious  to  crops.  The  high  rates  of  miners'  wages  affect 
unfavorably  the  price  of  agricultural  labor.  Conflicts  of  interest  be- 
tween the  two  industries  promote  litigation  while  they  hamper  legisL'v 
tiou.  Tet,  on  the  other  hand,  mining  cannot  maintain  itself  remote 
from  auxiliaries,  except  at  great  pecuniary  and  social  cost  to  the  com- 
munity. I  regard  it,  therefore,  as  peculiarly  fortunate  for  Colorado 
that  within  her  borders  mining  and  agriculture  are  "  so  near  and  yet  i*o 
far:"  that  her  rugged  mountain  districts  are  skirted  with  fertile  plains 
aott  parks;  that  in  days  to  come  the  camps  of  her  pioneers  will  be  merely 
outposts  of  her  great  cities.  It  is  difficult  to  find  an  instance  where  the 
two  fundamental  productive  activities  of  man  are  both  so  magnificently 
endoweil,  and  so  conveniently  located  tpr  mutual  assistance  without  in- 
terference. 

The  Territorial  fair,  held  in  September  at  Denver,  was  a  striking 
fxhibition  of  the  wealth  and  progress  of  Colorado.  It  is  true,  it  was 
inferior  in  its  array  of  native  stock  to  that  of  1869,  and  no  more  than 
^oal  to  its  predecessor  in  point  of  agricultural  products.  But  these 
4ct8  have  little  significance.  What  Colorado  can  do  in  these  particu- 
fej  is  well  known  already ;  and  it  matters  not  whether  the  heifers  or 
fte  turnips  are  a  few  inches  larger  round  the  belly  this  year  or  hust. 
^  the  other  hand,  the  magnificent  display  of  blooded  stock  in  1870 
fceans  a  great  deal.  It  shows  growing  wealth  and  intelligence  among 
•tock-raisers,  and  promises  still  better  things  hereafter. 

The  crops  suli'ered  gie^tly  from  drought,  so  that,  although  the  area 
^der  cultivation  was  greater,  the  total  harvest  probably  did  not  ex- 
*8wl  that  of  1869*  But  next  season  will  astonish  the  outside  world ; 
%l  meanwhile,  though  the  average  yield  was  not  realized  in  the  pres- 
;  •iit  crop,  the  ranchmen  of  Colorado  may  claim  with  truth  that,  even 
^d«r  the  great  disadvantage  of  a  partial  failure,  they  far  exceeded  the 
I^Doral  average  of  the  United  States. 

But  the  great  glory  of  the  fair  was  its  display  of  ores  and  bullion. 
Bw  total  value  of  the  samples  on  exhibition  was  not  far  from  $100,000; 
ami  the  exhibition  as  a  whole  has  seldom  or  never  been  equaled.  The 
jVide  and  joy  of  the  citizens  over  this  splendid  testimony  to  their  young 
iodiistry  is  more  than  pardonable  :•  it  is  fully  justified.  They  have  no 
loogar-  any  need  to  indulge  in  idle  asseverations ;  they  can  point  to 
ihcte. 

The  bullion  display  was  very  fine.    There  was  one  solid  piece  of  gold 
taUien,  value  $39,061  G5.    Clear  Creek  County  sent  one  silv^i:  \yQL\X^M 
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weighing  1,141  pounds,  valne  $20,000 ;  one  weighing  400  pounds,  ybIim 
$7,000;  one  93f  pounds,  value  $1,027;  and  one  113  poands,  valos 
$1,625.  The  first  two  were  from  the  Brown  Company,  the  third  firom  the 
Terrible  mine  and  the  last  from  4f  tons  of  Snowdrift  ore. 

The  following  is  a  list  of  the  ores  exhibited,  together  with  their  mill 
or  assay  values : 


GILPIN  COUNTY— GOLD. 


Kingston  lode 10  to 

Waotoga  lodo 

Gro)(ory  lode 

Bobtail  lode 

FliMsk  lode 

stark  Co.  lo<lo 

Xetr  Foundlaud  lode 

Fairfield  lode 

Prize  lodo 's. 

Bat^a  lode 

U.P.ILlode 

Bdaware  lodo 

Jones  lode 

Po^abic  lode 

Bnrronglis  lodo 

Yankee  lodo 

California  lode. 

Hidden  Treasorelode. .. 

Mt.  Desert  lode 

Oldorado  lode 

German  lode 

£mahalode 


45  OS.  is 

I  mill  per 

cord 

8  do. 

do. 

do. 

6  do. 

do. 

do. 

8  do. 

do. 

do. 

10  do. 

do. 

do: 

6  do. 

do. 

do. 

10  do. 

do. 

do. 

8  do. 

do. 

do. 

7  do. 

do. 

do. 

10  do. 

do. 

do. 

10  do. 

do. 

do. 

4  do. 

do. 

do. 

20  do. 

do. 

do. 

15  do. 

do. 

do. 

8  do. 

do. 

do. 

13  do. 
8  do. 
6  do. 


do. 
do. 
do. 


do. 
do. 
do. 


Kip  lode 4  OB.  In  mill  per  €■!» 

Johnston  lode 

Promise  lode 

American  Flag  lode 4  do.  do.         4a 

Troy  lode 

Alps  lode 7  do.         do.         4a 

Harg'tGlennanlode 

Footo  &.  Simons  lode 6  do.  do.         4a 

Gonnelllode 

Winnebaeo  lode 7  do.  do.      4a 

MAmmotn  lodo 4  do.  do.         da 

Bast  Boston  lode 

Gardinerlode 7  do.         do.         da 

St  Loais  lode 6  do.         do.         da 

Peck  A  Thomas  lode 

Baxter  &,  Crispin  lode 

Kansas  lode 6  do.  do.         da 

Simmons' Fork Q  do.  do.         da 

Coaley  lode,  (silver) 400  do.  do.   per  tosi 

Gilpin'  lode,  (silver) 300  do.  da         da 

Pleasant  View  lode 10  do.         do.  per  eorL 

lUinoislode 6  do.         do.         da 


CLEAR  CREEK  COUNTT,  GRIFFITH  DISTRICT--SILVEB  ORBS. 

All  coin  yalaes,  per  ton  of  2,000  ponndB. 


Sweepstakes  lode,  assay 

Pemvian  lode,  mill  run 

Gilpin  lode,  mill  run 

Ni-Wot  lodo,  assay 

Griffith  lode,  assay 

Guthrie  lode,  mill  run 

Now  Boston  lode,  assay,  (50  per  cent,  lead) 

Terrible  lode,  mill  run 

Lake  Sui>enor  lode,  assay 

Maj^net  lodo,  mill  run 

Mammoth  lode,  assay 

Brown  lodo,  mill  run 

Quaker  lode,  mill  run 

Franklin  lodo,  mill  run 

Astor  lode,  assay 

Mendota  lode,  assay 

Robert  Emmett  lode,  mill  run 

Bunker  Hill  lode,  assay 

K  Pluribus  Unum  lode,  assay 

General  Jackson  lode,  assay 

Cashier  lode,  mill  run 

Federal  lode,  select  specimens,  assay 

Federal  lode,  second  class,  assay 

O  K  lode,  mill  run 

Dives  lode,  assay 

Silver  Plume  lode,  lot  of  500  pounds,  assay 

Snowdrift  lode,  lot  of  300  pounds,  assay 

Snowdrift  lode,  lot  of  100  pounds,  assay 

Snowdrift  lode,  lot  of  100  pounda  galena,  assay , 


t440<ll 
513  81 

uooi; 

400  09^ 
120  09^ 
728  00 

30  00 
650  00 
146  00- 
320  00 
500  00 
650  00 
200  00  ! 

9600' 
400  00 
260  00, 
179  10  , 

800  eo^ 

1,000  00 

200  00 

230  00 

27,000  00 

800  01 

1,176  00 

646  01 

2,535  00 

3,356  01 

3,159  01' 

1,404  01 


ARGENTINE  DISTRICT. 


Stevens*  lode,  mill  run,  (65  per  cent,  lead) . .. 
Paymaster  lode,  assay,  (80  per  cent,  lead) . .  .• 
Baker  lode,  mill  run 


84  St 
120  00 


DAILEY  DISTRICT. 


Mounts  Bam  lode,  assay 


444  00 
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tJlMPER   tJNIOK  DISTRICT— GOLD. 

mntaiii  lode,  mill  ran .• $tOO  00 

r  lodO;  mill  ran 125  00 

MONTANA  DISTRICT— SILVER. 

i^ealth  lode,  assay,  (lead  60 per  cent.) «•  90  00 

lode,  assay .240  00 

lode,  assay 200  00 

ode^  assay ^  240  00 

MORRIS  DISTRICT. 

i6etts  lodO;  Talne  nnknown.- 

» 

LINCOLN  DISTRICT. 

tdng  Star  lode — 

-o«^  5gold 1 8  26 

■^^^'isUver  158  34 

3  feet  deep,  assay,  j  ^y^i'::;; ;:::;: :;::;: ;;;::; :;::;:;:;;:: ::;:    «»  i 

per  cent,  copper. 

IDAHO  DISTRICT. 

de,  silver,  mass  of  455  ponnds,  mill  ran 300  00 

lode,  native  gold,  specimens,  value  unknown. 

^tirse  these  figures  do  not  represent  the  average  yield  of  the  orea 
,  still  leas  the  average  value  of  the  vein-materi^.  INfor  woold  the^ 
Brage  mill-yield  give  a  direct  measure  of  the  general  quality  of' 
common  error  with  American  miners  has  l^n  the  habitual^ 
often  innocent,  exaggeration  of  the  "average  value '^  of  ores*, 
do  not  seem  to  know  what  this  phrase  means.  At  first  it  used^ 
i  the  average  result  of  a  large  number  of  sample  assays;  then,, 
e  had  grown  wiser,  it  meant  thQ  average  of  pulp  assays  taken  in 
Is;  and  beyond  the  latter  signification  we  have  apparently  not 
anced. 

any  district  can  maintain  a  high  "average  value''  of  this  sort,  as 
it  sends  only  good  ores  to  the  mill  or  furnace;  and  the  figures 
not  the  average  value  of  all  the  ore  in  the  veins,  not  even  that 
)re  extracted,  but  that  of  the  ore  treated.  In  other  words,  they; 
iterion  of  the  exx)ense  of  mining  and  reduction,  and  that  is  all. 
er,  since  no  mines  ever  did  or  do  contain  rich  ores  only^  the  high, 
^re  generally  associated  with  wasteful  sorting,  which  still  further 
es  the  expense  of  mining. 

im  who  would  apply  this  test  to  a  mine  or  a  district  measure  the 
dons  on  the  lodes,  calculate  the  whole  amount  of  vein-matter  re- 
and  compare  this  with  the  total  of  bullion  produced.  In  Oolo^ 
lis  style  of  calculation  would  produce  some  surprising  results* 
lorado  is  no  worse  and  no  better  than  any  other  districts  in  this 
r  She  is  just  now  working  her  best  mines,  and  of  these  only  the 
d  second-best  ores.  When,  in  the  progress  of  healthftil  industry, 
ines  shall  be  opened,  existing  mines  operated  on  a  larger  scale 
ve  permanent  system,  and  less  ore  thrown  away  or  left  standing 
poor  to  work,  we  shall  see  an  apparent  decrease  in  the  value  per 
bhe  contents  of  her  veins ;  and  I  cannot  wish  her  better  fortune 
St  this  decrease. 

subsequent  chapter  the  processes  of  reduction  employed- in  Colo- 
ill  be  fiilly  discussed,  and  more  exact  information  as  to  average 
nd  yield  will  be  given. 

1  JSx.  10 19 
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BULLION  PBODUOT  OF  1870. 

The  Denver  News  estimates  the  total  gold  and  silver  yield  of  the 
ritory  for  1870,  as  follows : 

Shipped  by  express $3,40 

Ada  ten  per  cent,  for  actnal  value 94 

In  private  hands  from  Denver 50 

Shipments  of  matte 88 

Shipments  of  Terrible  ore .v....  17 

Other  concentrated  ores 30 

From  southern  mines 10 

From  northern  mines 15* 

Used  by  manufacturers 12 

Total  coin  value 4,  ST* 

Add  12  per  cent,  premium 58 

Total  currency  value 5,45 

«  ______ 

Lam  obliged  to  regard  this  estimate  as  altogether  too  high, 
article  which  contained  it  showed  the  manner  in  which  each  item 
calculated ;  and  a  revision  of  the  whole,  with  additional  sources  oj 
formation,  for  which  I  am  indebted  to. Mr.  Schirmer  of  the  Denver  n 
and  Mr.  Jones,  agent  of  Wells,  Fargo  &  Co.  at  that  place,  leads  n 
jsnbstitute  the  following  estimate,  as  the  most  accurate  which  I 
'Obtain : 

Shipiied  by  express |2,10l 

In  private  hands  ^om  Denver 12i 

■  Shipments  of  matte,  (Professor  Hill) 88 

Terrible  ore 17< 

Other  ore Hi 

Shipments  from  southern  mines 10 

Shipments  from  northern  mines & 

Used  by  manufacturers 71 

Total  coin  value 3,671 

0  == 

The  items  of  northern  and  southern  mines  in  these  estimates  refi 
the  fact  that  much  of  the  gold  gathered  in  the  mines  of  Park,  Lake, 
Summit  Counties  goes  out,  by  the  way  of  Colorado  and  CaHon  Citie 
Pueblo,  and  thence  east  without  coming  to  Denver  at  all.  So  of 
product  of  the  North  Park,  Snake,  and  White  Eiver  mines  in  Korti 
and  Northwestern  Colorado.  It  finds  its  way  to  the  line  of  the  Ui 
Pacific  Eailroad  and  thence  east  or  west. 

The  deposits  at  the  Denver  branch  mint  were  as  follows : 

DENVER  BRANCH  MINT. 


Month. 


January . . . 
February- . 

March 

Apnl 

May 

June 

July 

August 

September 
October  ... 
November  . 
December. 

Total 
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he  last  six  months  of  the  year  there  were  1,144  deposits,  of  the 
of  $586,249  93,  showing  a  very  gratifying  increase  in  both  nnm- 
id  amount.  * 

following  altitudes  of  noted  localities,  mostly  within  the  Territory 
lorado,  are  taken  from  a  pamphlet  published  by  Colonel  Baker  of 
al  City.  There  are  differences  of  a  few  feet  in  the  determinations 
ny  of  these  points.  Thus,  Denver,  according  to  another  go©d 
rity,  has  an  altitude  of  5,387  feet,  which  may  easily  be  accounted  for 
pposing  the  observation  to  have  been  taken  on  the  higher  part  of 
)wn.  Since,  a  third  determination,  made  on  the  lower  bottom  of 
latte,  at  Denver,  near  the  mouth  of  Cherry  Creek,  gives  5,303  feet 
Again,  Georgetown  is  sometimes  placed  at  8,906  feet,  a  serious 
mce ;  and  the  Berthoud  Pass  at  11,562  feet,  or  213  feet  higher 
n  the  table  below.  In  a  number  of  instances,  Fremont's  original 
metrical  determinations  are  given  for  comparison   with  more 

•n  ones. 

1.  Western  plains. 

Feet 

,  (library  and  state-honse) 1..      1,211 

irg,  eight  feet  above  river. 3,703 

r 5,317 

2.  Base  of  mouioains. 

in,  (St.  Vrain^s) 5,256 

r  City , 5,536 

City 5,882 

Gate 6,226 

mon 6,479 

9rin^  (Pike's  Peak) 6,515 

lo  City,  15  feet  above  water 6,342 

between  Arkansas  and  Platte,  on  road  from  Colorado  City  to  Denver. .  7, 554 

3.  Eastern  slope  of  mountainb,  upper  plateau. 

I  City 8,300 

iU 8,636 

's  Lake,  (Ward  district) 8,821 

'8  Ranch 7,752 

iranch  of  Soath  Platte,  Denver  and  Buckskin  road 8,028 

here  Denver  road  enters  South  Park 10,041 

0,  (South  Park) t. 9,842 

1,  (South  Park) 9,932 

ix  miles  below  Tarryall,  on  the  Platte 8,151 

the  Tarry  all  road  leaves  or  strikes  Fontaine  qui  BouiUe 8, 273 

oiles  lower  down 7,794 

n.  North  and  South  Clear  Creeks 7,086 

'12  feet  above  South  Clear  Creek) 7,800 

f  Virginia  Cafion 9,690 

dated  Ditch  Office,  (Missouri  City) 9,073 

i>fFaU  River 7,930 

f  Clear  Creek  at  Empire  City 8,583 

Berthoud's  Pass 9,464 

»wn 8,452 

4.  Passes. 

k  Pass,  (South  to  Middle  Park) 11,487 

id'sPass,  (Clear  Creek  to  head  of  Middle  Park).- 11,349 

General  Case) - 11,371 

»,  (Fremont) 11,200 

5.  Alpine  summits. 

lubon,  (southeast  of  Long's  Peak) 13,402 

Peak,  (northwest  of  Long's  Peak)  13,456 

Peak,  (approximately) 14,056 

fot,  (weet  of  Georgia  Pass) .'. \^^SGl& 
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Piko'sPeak 14,816 

Pike's  Peak,  (Frdmont) 14,3tt 

Gray's  Peak,  (Argentine  district) 14,91 

Parry's  Peak,  (northwest  of  Empire  City,  named  by  General  Case) 13,US 

Mt.  Flora,  (a  detached  peak  east  of  Parry's  Peak) 12,878 

6.  Middle  park. 

Three-fonrths  of  a  tnile  from  summit  of  Berthond's  Pass,  (western  slope) 10,096 

Head  of  Middle  Park 8,690 

Hot  Springs  of  Grand  River,  25  miles  from  head  of  Park 7,7S5 

7.  TiMDBR  LIKE. 

North  slope  of  Pike's  Peak ." 12,048 

On  the  range  of  Berthond's  Pass 11,811 

Eastern  slope  of  ridge  leading  to  Gray's  Peak 11,643 

Eastern  slope  of  Mt.  Engelmann 11,S78 

Southern  slope  of  Mt.  Flora 11,807 

On  Snowy  Range 11,700  to  11,801 

Mt.  Audubon 11,300 

Long's  Peak 10,800 

Wind  River  Mountains -. 10," 


These  formidable  altitudes  are  indications  of  the  difficulty  of  inte^ 
communication  between  the  different  mining  districts.  Yet  the  enter- 
prise and  skill  of  American  engineers  are  not  to  be  baffled  by  sncli 
obstacles ;  and  it  is  safe  to  predict  that  railway  communication,  in  some 
form,  will,  ere  long,  be  extended  into  the  heart  of  the  mouutains,  to 
say  nothing  of  the  plans  of  sanguine  projectors,  who  talk  already  of 
penetrating,  by  this  line,  to  the  Salt  Lake  Valley  itselfl  At  present 
there  are  three  railroads  centering  at  Denver:  the  Ejinsas Pacific,  com- 
ing from  Kansas  City,  the  Denver  Pacific,  connecting  with  the  ITiHOtt 
Pacific  at  Cheyenne,  and  the  Colorado  Central,  which  strikes  from  Den- 
ver into  the  mountains.  The  latter  road  has  been  completed  to  Goldett 
City,  a  distance  of  about  fifteen  miles,  and  was  opened  for  business 
witli  appropriate  festivities  on  the  24th  of  September,  1870.  Another 
road,  called  the  Boulder  Valley  llailroad,  is  in  process  of  construction 
from  a  point  on  the  Denver  Pacific,  about  twenty-five  miles  north  of 
Denver,  to  the  Boulder  coal-fields. 

It  is  proposed  to  continue  the  Colorado  Central  to  Central  City  or 
Georgetown,  and  some  preliminary  work  has  been  done  in  Clear  Creek 
Caiion.  But  the  question  of  gauge,  which  has  been  considerably  dis- 
cussed, still  remains  unsettled.  The  narrow  gauge,  which  has  been 
employed  with  excellent  economical  results  in  India,  Canada,  Norway, 
and  elsewhere,  would  be,  it  seems  to  me,  just  the  thing  for  mountain 
branch  roads,  on  account  of  its  superior  cheapness  in  construction  and 
operation ;  but  it  appears  difficult  for  the  Colorado  people  to  give  up  t-he 
idea  of  a  great  transcontinental  tnmk-line.  The  ambition  of  the  ix)W- 
erful  Kansas  Pacific  Company  seems  to  point  in  this  direction.  A  nar- 
row-gauge line  beyond  Golden  City,  necessitating  transshipments  at 
that  place,  would  be  a  great  local  advantage  to  it,  while  the  continuance 
of  the  ordinary  gauge  to  Central  and  Georgetown  would  be  better  for 
those  localities,  if  ijts  construction  and  successful  operation  were  feasi- 
ble. My  impression  is  that  Gilpin  and  Clear  Creek  Counties  will  have 
to  choose  between  the  narrow  gauge  and  nothing.  Meanwhile,  a  boU 
and,  perhaps,  visionary  scheme  is  said  to  be  connected  with  the  Bouldei 
Valley  line.  I  quote  the  following  statement  from  a  letter  to  the  Nev 
York  Tribune: 

Tho  Kansas  Pacific  is  a  powerfnl  corporation,  and,  properly,  it  is  the  line  by  Trhic! 
l2io  Cotton  States  oro  to  communicate  with  Calilbrnia  and  China;  boty  nnfortimtttel^ 
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i  tributaiT  to  the  Union  Pacific  at  X^hoyenne,  while  it  trayersos  a  treeless, 
prairie  of  nearly  five  hundred  miles  east  of  Denver.  Engineers  have  been 
;  for  a  passage  through  the  Arkansas  Cafiou ;  thence  through  the  Poncho  Pass 
Luis  Valley,  and  they  have  tried  other  routes,  though  they  knew  that  if  they 

they  would  find  beyond  the  eastern  slope  of  the  Rocky  Mountains  an  onin- 
country,  more  than  one  thousand  miles  wide.  The  present  move  would  seem 
ird  Cariboo,  in  the  building  of  the  Boulder  Valley  Road,  that  coal  may  first 
ed.  and  then  that  the  mining  rc'^ion  may  be  reached  before  the  Union  racific 
nsider  \vhether  the  prize  is  worm  soekiug.  But  there  is  more  than  this  still 
Boulder  Pass  is  between  Cariboo  and  Central,  and  here  the  snowy  range 

far  to  the  cast  that  it  is  but  a  few  miles  through  to  the  head- waters  of  the 
of  the  West,  whence  a  passage  into  Salt  Lake  valley  will  be  easy.    When 

bo  accomplished  a  grand  scheme  will  be  developed.  The  Central  Pacific, 
ets  the  Union  Pacific  at  Ogden,  seven  hundred  and  fifty  miles  east  of  Sacra- 
ill  clasp  hands  wit]^  the  Kansas  Pacific,  and  the  Union  Pacific  will  see  passen- 
iruight  take  this  new  route,  wj^ch  is  said  to  be  one  hundred  and  fifty  miles 
New  York. 

Qg  Ihese  pictures  of  extensive  possibilities,  it  is  well  to  return 
omediate  needs  of  the  principal  mining  districts  of  the  Territory ; 
ie,  I  do  not  hesitate  to  say,  will  be  best,  since  most  speedily, 
)y  the  construction  of  narrow-gauge  railways.  In  a  subsequent 
of  this  report  some  further  information  on  the  subject  will  be 

rection  of  smelting-works  for  the  treatment  of  Colorado  ores  is  a 
closely  connected  with  the  question  of  railway  transportation; 
public  spirit,  outrunning,  as  usual,  the  actual  progress  of  in- 
has  projected  such  works  in  numerous  localities.  An  establish- 
the  kind  is  erecting  at  Omaha,  under  the  charge  of  Mr.  Balbach, 
ewark  (New  Jersey)  Works,  and  there  ha«  been  much  talk  and 
tion  concerning  similar  enterprises  at  Chicago,  St.  Louis,  and 
City.  It  is  also  proposed  to  establish  works  on  the  Union 
imong  the  Wyoming  coal-fields,  and  aft;  Golden  City,  or  somewhere 
he  base  of  the  mountains,  among  the  Colorado  coal-fields.  The 
natural  and  commercial  advantages  of  all  these  localities  have 
ejects  of  lively  discussion ;  but  1  fear  that  the  full  relations  of  the 
have  been  but  partially  investigated.  Letters  are  frequently 
3d  to  nie  as  commissioner,  requesting  my  opinion  whether  this 
town  "  would  be  a  good  place  for  smelting  works,"  as  if  general 
\  on  such  a  point  could  be  proper  bases  of  action.  I  can  only 
general,  that  the  most  thorough  and  elaborate  preliminary  esti- 
3  to  the  cost  of  construction  and  operation,  the  character  and 
of  the  certain  supply  of  ores,  and  the  margin  of  profit  in  their 
nt,  are  of  course  indispensable.  But  after  all  these  have  been 
1,  the  assurance  of  success  is  not  complete.  The  multiplication 
ing  works  and  the  limited  supply  of  ores,  so  far  as  Colorado  is 
Bd,  will  bring  about  a  fierce  competition,  in  which  natural  ad- 
s,  and  even  metallurgical  skill,  may  go  down  before  heavier  cap- 
shrewder  business  management.  The  production  of  the  mines 
gradually  stimulated  by  the, increased  facilities  of  reduction; 
cannot  have  an  immediate  efiect,  and  meanwhile  financial  strength, 
ity  to  pay  high  cash  prices  for  ores,  and — what  is  more  import- 
B  ability  to  stop  and  stand  still  when  prices  do  not  permit  profit- 
rk,  will  give  decisive  advantages  to  some  works,  while  others, 
xinate  in  these  respects,  are  forced  to  follow  the  lead  of  rivals, 
prices  up  or  down  to  get  business,  not  daring  to  suspend  ope- 
lest  the  suspension  should  be  final,  yet  finding  it  equally  ruin- 
p  on.  I  have  seen  this  drama  played  repeatedly,  till  the  curtain 
a  a  sherifi'^s  sale. 
access  of  smelting-works  at  a  distance  from  themviiViig  4\%\.Tv^Ve> 
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depends  moreover  upon  the  good  will  of  the  railroad  companies,  who  may 
favor  one  or  another  locality  in  the  prices  of  transportation.  The  ques- 
tion of  establishing  such  works  at  points  near  the  Bocky  Mountain  coal- 
beds  is  affected  directly  by  the  metallurgical  value  of  the  coal — a  matter 
which  needs  more  thorough  and  extensive  study  than  it  has  yet  received. 

Again,  smelting- works  at  accessible  commercial  centers,  drawing  their 
supplies  from  many  different  quarters,  have  a  great  advantage  Over 
those  which  depend  directly  upon  single  districts;  yet  this  advantage 
may  be  neutralized  by  some  of  the  causes  enumerated  above,  or  in  the 
course  of  time  by  the  establishment  of  other  works,  intercepting  in  detail 
the  supplies  from  each  quarter.  Thus  the  extensive  works  of  Swaosea 
in  Wales  possess  a  commercial  supremacy,  Iqpg  e^stablished  and  ac- 
knowledged, but  precarious  in  its  particular  elements. 

It  is,  therefore,  impossible  to  predict  which  works  of  the  many  now 
projected  east  of  the  Eocky  Mountains  will  survive  and  flourish.  1 
refer  in  this  connection  to  enterprises  which  are  expected  to  be  perma- 
nent. There  are  numerous  small  establishments  springing  up  from  time 
to  time  in  connection  with  the  discoveries  of  productive  mines,  payiog 
for  themselves  in  a  few  months,  and  dying  when  the  mines,  even  tem- 
porarily, give  out.  They  belong  commercially  in  the  same  category  as 
stamp-mills. 

GILPIN  COUNTY, 

The  stamp-mills  of  Gilpin  County,  old  and  new,  number  about  seventy, 
with  more  than  1,300  stamps.  Probably  half  this  number  of  stamps 
have  been  in  operation  more  or  less  steadily  during  the  year,  crushing 
about  100,000  tons  of  quartz,  with  an  average  yield  of  $12  to  $15  per 
ton.  The  average  number  of  stamps  running  throughout  the  year  was 
about  400.  A  large  portion  of  the  rock  crushed  was  custom-rock.  Some 
of  the  most  productive  mines  wore  closed  for  mouths  on  account  of 
quarrels  between  companies.  Among  the  lodes  which  have  been  worked 
with  more  or  less  steadiness  are  the  Fiske,  Milwaukee,  the  California 
find  its  extension,  the  Gardiner,  the  Roderic  Dhu,  Kansas,  Camp  Grove, 
Flack,  Prize,  Sudeburg,  Jones,  Fairfield,  Kent  County,  Bobtail,  Bur- 
roughs, and  Gregory.  The  Coaley  mine  at  Black  Hawk,  the  only  silver 
mine  worked,  so  far  as  I  know,  in  that  vicinity,  produced  some  $20,000 
of  silver  during  the  first  half  of  the  year. 

The  bullion  shipment  from  Gilpin  County  (gold)  for  the  year  endin 
July  1,  1870,  was  as  follows : 


Coin  value. 

July ?il'>4,000 

August 161,500 

September 122,000 

October 110,000 

November 120, 500 

December 106,50Q- 

January 106,000 


Coinralae^ 

February $107,000 

March .* 114,000 

April 78,000 

May 112,500 

Juno 116,100 

Total  for  the  year 1,  .'fi'S,  lOO 


The  bullion  shipments  for  the  twelve  months  previous  to  July  1, 
1869,  coin  value,  were  $1,207,900. 

In  December,  1870,  the  following  mills  were  running  in  Gilpin 
County,  mainly  on  custom-rock,  or  under  lease.  It  will  be  seen  that 
the  number  of  stamps  in  operation  is  very  high  for  the  season,  and 
above  the  average  for  the  year,  an  encouraging  fact. 

It  is  an  illustration  of  the  incompleteness  of  the  fi^st  returns  furnished 
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7  the  assistant  marshals  nnder  the  censtdB  law,  that  the  total  prodnc- 
on  of  stamp-mills  reported  to  the  Gensas  Bareaa  firom  Gilpin  Ooanty 
)r  the  year  ending  June  1, 1870,  was  but  $486,429,  or  about  three- tenths 
f  the  actual  shipments  of  gold  for  the  same  period. 


V(K 


1 
8 
3 

4 

5 

6 

7 

8 

9 

10 

U 

12 

13 

14 


15 
16 


17 
18 
19 
20 
21 
22 
23 


Nameof  miU4 


BLACK  HAWK. 

Senseoderfer 

Holbrook 

University w-... 

Fullerton  and  Kimber's 

Meade's 

Lake's,  (Bobtail) 

North  Star 

Miller  and  Borum's 

Fitzpatrick's 

Lewis's , 

Black  Hawk 

Consolidated  Gregory 

Dickinson's 

New  York 

CENTRAL. 

Lexington 

Barrett's 

NEVADA  AND  EUREKA  GULCH. 

Waterman's  Eureka 

Kansas-Colorado 

Potter  and  Hawley's 

Beverley's 

Clayton's 

Hardesty .' 

Philadelphia 

Total  number  of  stamps 


No.  of 
stamps. 


20 
10 
15 
15 
20 
12 
25 
10 
10 
12 
60 
23 
20 
55 


22 
30 


15 
12 
15 
12 
12 
25 
25 


477 


In  addition  to  these  there  were  several  other  mills,  unknown  to  me  by 
ame,  raising  the  aggregate  number  of  stamps  to  more  than  500. 

In  view  of  the  limited  extent  of  the  productive  gold-district  of  Gilpin 
oonty,  the  number  of  stamps  which  it  keeps  in  operation  is  unequaled, 
Ecept  by  the  Comstock  Silver  district,  in  the  history  of  American  min- 
ig.  But  this  number  would  be  much  greater  under  a  proper  system 
f  mine  ownership  and  management.  I  take  from  a  pamphlet  by  Colonel 
k  W.  Baker  the  following  statement,  showing  how  the  most  celebrated 
Mies  of  Gilpin  County  are  subdivided  among  different  owners.  The 
Me  suits  my  purpose  all  the  better,  because  it  was  not  published  in 
>ndemnation  of  this  system,  but  to  show  how  many  companies  had 
uled  to  develop  their  mines  successfully,  even  upon  veins  of  acknowl- 
iged  value.  I  quote  it  to  prove  that  the  great  number  of  these  com- 
ftnies  was  one  of  the  principal  causes  of  failure.* 

•The  subdivisions  of  some  of  these  lodes  are  given  diflferently^  by  Professor  Haj^e, 
bose  account  is  quoted  below.    I  am  not  able  to  explain  the  discrepancy. — R,  wT  H. 
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The  Gregory  lode  and  its  ezteimion  are  divided  among  the  foUo^ 


companies : 

Feet 

Bla<5kHawk 500 

CoDSolidated  Qregory 500 

Narragansett 400 

Rocky  Mountain 200 

Benton 600 

BoflMU 300 


Bnggs 

Smitn  and  Parmelee 

New  York 

United  States 


•^ggi'ogftte. 


This  is  considerably  more  than  the  known  length  of  the  lode, 
much  the  worse  for  the  remoter  claims.  The  shafts  sunk  upon  this  ] 
and  its  extensions  have  an  aggregate  depth  of  between  5,000  and  6 
feetf  some  of  them  being  500  feet  deep.  Certainly  half  this  amouii 
shafting  has  been  requiiid  by  the  divided  ownership  merely.  The  ^ 
could  have  been  equally  well  developed  without  it. 

On  the  Mammoth  lode  we  have : 

Private  owners 1, 

Jerome  Eiggs  &  Co 

National  Company 

GoldEock 

Mammoth  Company 

Black  Hawk  Company 

Aggregate  length  between  3,000  and  3,500. 

Aggregate  of  shafting  about  1,600. 

The  Bobtail  load  is  divided  among — 

I 

Bobtail  Company 4 

Sterling  Company 

Brastow  Company 

Sensenderfer  Company 1 

Private  owners 

Length  between  700  and  800  feet. 

Shafts  will  aggregate  nearly  3,000  feet.    Many  of  them  400  feet  d 
and  over. 


The  Gunnel  lode : 

Gunnell  Company 

Central  Company 

University  Company 

Cook  Company. 

Gunnell  Central  Company 

Eemainder  owned  by  individuals. 

Aggregate  over  1,200  feet. 

Shafting  will  aggregate  over  2,000  feet. 

Development  over  400  feet. 

The  Burroughs  lode : 

Ophir  Company 

Gilpin  Company 

Colorado  Company 

Burroughs  Company 
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Feet. 

Company 50 

ty  Company 265 

National  (Branch) 550 

ational  Company. . . , 600 

[ill  Company 70 

)re  and  Colorado  Company 40 

Hill  Company SO 

•egate  length  over  3,000  feet, 
•egate  of  shafting  over  5,000  feet- 
loped  between  400  and  500  feet. 

Bates  lode : 

IVlonntain  Company 250 

fc  Baxter  Company ^ . .  •  300 

Company 200 

Company 400 

Y  Cqmpany 100 

t  owners 300 

egate  length  1,500  to  1,600  feet. 

;s  aggregate  in  depth  at  least  2,000  feet. 

bllowing  companies  own  fractions  of  tiie  lodes  placed  opposite 
imes: 


Companies. 


Lodes. 


1  Flag 

i 

Y 

> 

BUS 

5 

3hia  &,  Colorado 

irdner 

I - 

an 

[onntain 

I 

kT 

a 


American  Flag. 

Kansas,  Camp  Grove,  Sollivan-Gardner, 
Cook  Connty,  Cooper. 

Egyptian,  Massachusetts. 

Topeka. 

Alps,  Mackie. 

Nottoway. 

King.  Golden  Wedse,  Dorchester. 

Harsh,  Calhoun;  Wood. 

Prometheus. 

Empire,  American  Flag  Ex. 

Canton,  Pennsylvania. 

Calhoun,  Wood,  Cisler,  Rockford. 

Clark-Gardner,  Gardner. 

Gardner. 

Saratoga. 

Illinois. 

Jefferson,  Goldsborrow. 

Fairfield. 

Fairfield,  Leavenworth. 

Bench,  Tuscola. 

Pewahic,  Kingston,  &Ai, 

Kansas,  Kent  County,  Illinois. 

Fisk,  Gregory,  Ex.  Tucker,  Ground  Hog, 
Bobtail,  Enterprise,  Cotton,  Kip,  Galena. 

Bates  ana  others. 

Fisk  and  others. 

Harsh,  Crawford  County,  Carolton,  Huber^ 
Stump  Coin,  Berry,  Alliance. 

Corydon,  Newfouimlimd,  Lyman,  Excel- 
sior. 

Pacific,  Metropolitan,  Atlantio. 

Wall  Street. 

Grace,  Burton. 
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Compaoies. 


Whipple 

New  England 

risk : 

Jacqnes 

Sierra  Madre 

Eureka 

Chicago 

MorreU 

Merchants ^ 

Fisher 

Chase 

United  States 

Josephine 

Snsqnehanna 

Bochester 

Great  Eastern 

Commonwealth 

Crozier 

Empire 

Loker 


Lodes. 


Bobtail;  Fisk. 

Runniftg. 

Fisk,  Running. 

Mercer  County. 

Eureka. 

Eureka. 

Kansas,  Monroe. 

MorreU. 

Senator,  Merchant,  Commerda 

Wood,  Calhoun. 

S.  P.  Chase. 

Gregory,  2d  Gregory  Ex. 

Grant,  Josephine,  German,  Po( 

as,  Ogden. 
German. 

Burton,  Rhoderick  Dhu. 
Hoosier. 
Prize. 

Mitchell,  DesMoines,  Perrin,  1 
Foote  and  Simmons. 
Bates. 


It  is  difficult  to  see  how  properties  so  scattered  and  dividei 
saccessfally  administered.  The  smallness  of  the  claims  be 
course,  most  inconvenient  and  injurious  when  they  are  wo 
vigor.  The  prosecution  of  active  and  productive  mining  i 
hansts  the  ground  on  the  one  hand,  and  leads,  on  the  other,  t 
and  interferences  with  neighboring  claimants,  with  regard  ' 
right  of  way,  drainage,  trespasses,  etc.  Hence  it  is  the  leadi 
nies  which  have  been  most  damaged  by  the  original  folly  of 
subdivision  of  the  lodes.  There  is  no  cure  for  the  evil  but 
tion  of  adjacent  properties ;  and  this  is  retarded  by  the  inflat 
as  well  as  the  passions  or  exorbitant  demands  of  the  diifere 
But  come  it  must. 

From  the  careful  chapter  of  Professor  J.  D.  Hague,  (Uni 
Geological  Explorration  of  the  Fortieth  Parallel,  Vol.  HI,)  o 
veins  of  Gilpin  County,  the  following  accounts  of  some  of  the 
ative  todes  and  mines  have  been  extracted  and  condensed : 

The  most  important  and  hest  developed  lodes  arc  grouped  about  Centra 
a  circle  two  or  three  miles  in  diameter.  Concerning  tbese  lodes  in  gencr 
said  that  they  are  all  inclosed  in  rock  of  one  common  type,  cliielly  graniti 
gneissic  varieties.  Their  course,  with  few  exceptions,  is  between  due  ea 
and  northeast  and  southwest.  The  prevailing  course  is  5^  to  10^  north  c 
amples  are  the  Bobtail,  Burroughs,  Gardner,  Flack.  Gunnell,  Winnebag 
others.  Exceptions  are  the  Gregory,  Bates,  and  a  few  others.  The  dip 
preaches  the  vertical.  The  lodes  possess  the  features  of  lissuro  veins,  but ; 
bly  free  from  faults  or  displacements. 

The  Bobtail  lode  has  the  reputation  of  having  been  the  most  productive 
rado,  and  of  still  yielding  the  richest  gold  ores.  It  crops  out  on  the  nort 
Bobtail  Hill,  not  far  below  the  crest,  and  several  hundred  feet  above  th( 
hill  is  on  the  south  side  of  Gregory  Gulch,  about  half  way  between  Ceni 
Black  Hawk.  Gregory  Hill  is  west  of  it,  beyond  a  shallow  ravine.  The 
of  what  is  commonly  called  the  Bobtail  lode  is  at  or  near  this  ravine  ;  an 
traced  thence  easterly  about  fcK)0  feet  along  the  steep  side  of  the  hill.  It 
group,  comprising  the  Bobtail,  Fisk,  Gregory,  and  Bates,  the  course^  of  v 
to  converge  westwards,  so  that,  if  continuous,  they  probably  intersect  or  1c 
moth,  a  lurge  vein  farther  west,  coinciding  closely  in  course  and  dip  with 
This  relation  is  not  clearly  exposed,  but  seems  probable.  The  Bobtail  is  c 
many  a  continuation  of  the  Mammoth,  faulted  perhaps  a  hundred  feet,  nei 
between  Gregory  and  Bobtsdl  lu\l&    lii  the  absence  of  a  continuous  oatcr< 
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:ail  is  definitely  applied  to  the  lode  east  of  the  ravine.  Its  average  course  for  800 
is  north  75^  east,  magnetic,  or,  allowing  15^  for  variation,  true  east  and  west, 
iip  is  almost  vertical,  varying  sligbtlv  at  dififerent  points  to  north  or  south.  The 
^h  varies  from  a  few  inches,  or  a  well  seam,  to  10  or  even  15  feet,  not  exceeding  in 
average  3  or  4  feet.  The  country  rock  may  be  generally  described  as  gneiss,  though 
etimos  distinctly  granitic  in  character.  It  possesses  the  common  characteristics  of  the 
)ably  metamorphic  rock  that  prevails  throughout  the  more  elevated  portion  of  the 
;e.  It  frequently  shows  a  thinly -banded  structure  with  an  easterlv  dip.  llie  walls 
le  vein  are  usually  pretty  well  defined,  particularly  the  south  wall,  which  is  almost 
ays  easily  followed,  and  carries  in  most  places  a  thin  clay  selvedge  or  parting.  The 
:h  wall  appears  less  regular,  and  is  sometimes  difiicult  to  distmguisn.  The  vein- 
ter  is  a  highly  siliceous  feldspathic  mixture,  carrying  much  free  quartz,  but  not  pre- 
ting  the  usual  appearance  of  solid  quartz  veins.  In  many  places,  even  where  the 
1  is  wide  and  well  defined,  the  filling  has  a  granitic  look,  dinering  but  little  from 
t  of  the  country  rock ;  and  usually  in  such  cases  it  is  quite  as  barren.  The  gangue 
)mpanying  the  ore  is  a  soft-whitish  or  pale-grecuish  rock,  consisting  chiefly  of  de- 
iposed  or  altered  feldspathic  material,  mixed  wilh  quartz,  and  thickly  impregnated 
h  iron  and  copper  pyrites,  usually  in  small  crystals.  The  richer  ore  is  concentrated 
\  seam  of  solid  sulphurots,  consisting  mainly  of  iron  and  copper  pyrites,  intimately 
igled  with  which  are  comparatively  small  quantities  of  galena,  zmc-blende,  arseni- 
pyrites,  and  other  allied  minerals.  Gold,  rarely  or  never  entirely  without  diver,  is 
)ciated  with  the  pyrites.  Usually  the  fine  copper  pyrit^  is  the  richest  in  gold ;  the 
I  pyrites,  when  fine  and  close-grained,  is  also  a  rich  gold-bearing  ore,  but  when 
ne-graincd  and  distinctly  crystalline,  it  has  much  lower  value, 
lie  productive  portions  of  the  vein  usually  carry  a  seam  of  the  solid,  gold*bearing 
ites,  varying  in  width  from  an  inch  or  two  to  two  or  three  feet.  An  average  width 
en  or  twelve  inches  is  deemed  an  excellent  vein  of  pay-ore.  This  seam  of  pyrites  is 
ally  accompanied  by  a  mass  of  vein-matter  or  gangue,  from  one  to  thr^  or  four 
:  in  width,  which  carries  the- finely-crystallized  sulphurets,  generally  disseminated 
ongh  it,  as  already  described.  These  two  methods  of  occurrence  of  the  ore  furnish 
»  qualities  for  treatment ;  the  last  named,  that  which  fiUs  the  greater  part  of  the 
Q,  affording  stamp-rock  that  yields  about  an  ounce  of  retorted  amalgam,  or  $16  50 
il8,  coin,i>er  ton ;  the  former,  or  the  concentrated  seam  of  pyrites,  affording  the  first* 
18  or  smelting  ore,  assaying  from  three  to  twelve^  and  averaging  about  six  ounces  of 
gold  and  six  ounces  of  fine  silver  per  ton,  besides  the  copper,  which,  when  saved 
ho  smelting  process,  forms  an  important  element  of  its  value. 
he  distribution  of  ore  in  the  vein  is  not  uniform.  Some  {tortious  of  the  ground, 
considerable  distances,  both  horizontally  and  vertically,  are  barren;  the  walls 
Toach  each  other ;  the  vein -matter  pinches  out,  or  sometimes,  the  vein,  where  pro- 
ring  its  width,  is  filled  with  barren  rock.  In  some  places  the  fissure  is  filled  with  a 
d  veJa  of  stamp-rock,  with  little  or  no  first-class  ore ;  in  others  the  solid  seams  of 
phurets,  the  coppei'and  iron  pyrites,  attain  and  preserve  for  considerable  distances, 
idth  of  two  feet  or  more.  Commonly,  however,  as  has  just  been  stated,  the  vein, 
ero  productive,  consists  of  a  seam  of  gold-bearing  pyrites  eight  or  twelve  inches  in 
Ith,  with  an  accompanying  belt  of  pay-ground,  having  the  ore  more  or  less  liberally 
trihut«d  through  it,  and  afibrding  stamp-rock  of  fair  qualitv.  The  average  yield 
the  stamp-rock  of  this  lode  is  six  or  seven  ounces  of  retorted  amalgam  per  cord  of 
;  The  ounce  of  amalgam  is  worth  from  $16  50  to  f  18,  coin.  The  cord  contains  from 
en  to  eight  tons.  The  yield  is  accordingly  about  f  14  or  f  16,  coin,  per  ton. 
^  nearly  as  could  bo  ascertained  from  the  officers  of  the  Bobtail  mine,  working  on 
)  western  i>ortion  of  the  lode,  the  proportion  of  first-class  ore  to  the  second-class  or 
mp-rock  was  about  one-tenth ;  while  the  whole  amount  of  ore  of  the  two  grades 
B  estimated  to  bo  from  one-third  to  one-half  of  all  the  rock  raised  from  the  mine. 
^e  lode  is  clearly  traced  and  is  developed  for  800  feet  in  length.  Unfortunately 
it  extent  of  ground,  itself  not  more  than  enough  for  one  weU-managed  mine,  is 
ided  up  into  six  independent  claims,  some  of  them  very  short,  not  only  increasing 
atly  the  costs  of  superintendence  and  general  management,  but  presenting  great 
iderauces  to  the  economical  opening  and  working  of  the  ground.  These  claims, 
inning  at  the  west  end  in  the  ravine  and  proceeding  easterly,  are  as  follows : 

Foot. 

9  Bobtail  Gold  Mining  Company  owning 43JH- 

J  Sterling  Gold  Mining  Company  owning C6f 

>  Black  Hawk  Gold  Mining  Company  owning 72 

)Field  Gold'Mining  Company  owning 33^ 

•  Trust  Gold  Mining  Company  owning OOJ 

I  Sensenderfer  Gold  Mining  Company  owning 128 

800 
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The  development  of  these  claims  has  reached  an  average  depth  of  aboat  500  ktL 
They  have  b<^n  worked  independently  of  each  other  except  in  the  matter  of  draioafCL 
which  has  been  effected  by  pumping  machinery  owned  and  operated  by  the  setreni 
parties  on  joint  account.  But  the  ver^*  limited  extent  of  mostof  the  claims  baa  been 
the  cause  of  very  irregular  work  below  ground,  especially  in  those  east  of  the  BoUt^ 
Company.  Each  claim,  even  the  shortest,  has  carried  on  its  operations  throndi  m 
independent  shaft,  usually  stoping  the  ore  underhand  as  fast  as  made  accessible  by  As 
shaft.  No  systematic  opening  of  the  ground,  in  advance  of  the  stopcs,  or  economicil 
or  advantag[eous  methods  of  attacking  or  handling  the  rocl^  can  be  employed  under 
such  conditions.  The  vein  is  not  wide,  and  the  rock  is  hard,  making  tlic  costs  of  sink* 
ing  and  stoping  very  considerable ;  water  is  abundant  and  its  removal  involves  mn^ 
expense ;  nor  is  the  vein  uniformly  productive.  All  these  qualities  demand  ecoBcniy 
and  a  well-organized  and  comprehensive  system  of  management  as  the  first  conditioi 
of  permanent  and  successful  mining.  In  the  absence  of  this  the  profits  are  likely  tolM 
absorbed  by  the  multiplied  costs  of  administration  when  the  lode  is  productive,  andi^n 
the  lode  becomes  poor,  in  any  given  portion,  the  work  is  liable  to  be  abandoned  by 
the  parties  that  are  most  affected,  and  only  resumed  when  the  neighboring  claims  lum 
afford  renewed  encouragement. 

The  Bobtail  lode  has  been  remarkably  productive  and  has  yielded  very  rich  onsy  lo 
that,  in  spite  of  all  the  existing  disadvanta^^es,  it  has  during  its  history  paid  lu]ge 
profits  to  its  owners.  NcverthelcBs,  its  operations  of  late  have  been  less  prosperoos. 
Borne  of  the  shorter  claims  under  temporary  discouragements  stopped  work  two  «r 
three  years  ago ;  the  others,  owing  to  various  causes,  of  which  the  inefficiency  of  tibe 
pumpnig  apparatus  has  been  an  important  one,  and  the  necessity  of  investing  largdy 
m  machinery  and  other  improvements  another,  have  been  unable  for  somo  time  to 
make  any  dividends ;  and,  in  the  summer  of  18G9,  all  work  ou  the  lode  was  suspended 
awaiting  the  result  of  negotiations  then  in  progress,  having  in  view  the  consdidatioQ 
of  the  various  companies  interested  in  the  property. 

The  first  of  the  above-named  companies,  the  *^  Bobtail,^  owns  more  than  one-half  of 
the  develope<l  portion  of  the  lode.  The  upper  portion  of  the  ground  is  said  to  bsva 
been  worked  in  early  days  by  various  parties,  who  ^ouj^ed  out  what  they  could  with- 
out method  or  regard  for  the  future,  and  although  it  yielded  largely  in  rich  ores,  thfl 
.present  company,  working  the  mine  since  1864,  have  not  only  encountered  a  gooddeil 
of  poor  ground,  but  have  been  obliged  to  spend  much  money  and  patient  effort  ia 
providing  proper  machinery  and  getting  the  mine  into  a  suitable  condition  for  ecoDOOH 
ical  operation.  It  was  originally  opened  by  several  vertical  shafts,  two  of  which 
have  been  continued  by  the  present  company,  and  are  now  connected  with  an  incline, 
through  which  all  the  ore  is  hoisted  to  the  surface. 

The  eastern  part  of  the  ground  is  better  than  that  further  west,  and  has  therefow 
been  more  extensively  worked.  When  visited  by  Professor  Hague  there  was  a  fiiooA 
vein  of  smelting  ore  in  this  part  of  the  mine,  varying  from  12  to  18  inches  in  width, 
accompanied  by  about  24  inches  of  fair  milling  ore.  Tho  upiter  part  of  theminoii 
pretty  thoroughly  workfd  out,  but  the  deeper  portion  has  been  opened  by  levels,  mak- 
ing tho  ground  available  for  back  stoping.  As  this  hiwl  been  done  only  to  a  limited 
extent  the  force  that  could  be  emi^loyed  in  producing  ore  was  not  large.  Duriaff  the 
season  previous  to  closing  the  mine  its  average  product  was  240  or  250  tons  of  muling 
ore  i>er  month,  yielding  about  ^15,  in  coin,  per  ton,  besides  which,  during  the  fore- 
going year,  some  20  tons  per  month  of  first-class  ore  had  been  sold  at  th«  smelting 
works,  at  an  average  price  of  little  less  than  §70  i)er  ton,  in  currency. 

Next  east  of  tho  Bobtail  Comi>any's  mine  is  that  of  the  Sterling,  owning  66  feet. 
This  claim  is  opened  by  a  vertical  shaft  which  has  reached  tho  greatest  absolute  depth 
of  any  on  the  lode,  and  was  used  by  the  Drainage  Company  as  a  pumi>-shaft.    The 
mine  has  been  worked  out  above,  but  when  seen  by  Professor  llague,  previous  to  the 
suspension  of  work,  there  was  a  very  goo<l  vein  in  the  bottom,  carrying  a  seam  of  com- 
pact iron  and  copper  i)yrite8,  a  foot  or  inore  in  width,  besides  a  belt  of  stamp-rock  of 
good  quality.    The  ores  are  essentially  of  tho  same  character  as  those  of  the  neigh- 
boring mine  just  described.    During  the  year  previous  to  closing  the  mine  something 
over  100  tons  of  smelting  ore  had  been  sold  at  the  Smelting  Works,  ou  which  the  mine 
realized  about  $90  per  ton,  in  currency,  its  average  tenor  being  about  six  ounces  of 
fine  gold  and  six  or  seven  ounces  of  tine  silver  to  the  ton.    The  mine  has  good  ground, 
but  it  is  too  short  in  extent  to  be  worked  advantageously. 

The  pump  of  tho  Drainage  Company,  established  in  the  Sterling  shaft,  consists  of  • 
10-inch  force-inimp,  or  i)luuger,  which  is  placed  about  250  feet  below  the  adit-level ;  this 
level,  130  feet  below  the  mouth  of  the  shaft,  piisses  through  tho  mine  of  the  Bobtail  Com- 
pany, as  may  be  seen  in  the  section,  and  delivers  the  water  in  the  ravine,  west  of  the 
Bobtail  works.  Below  the  plnnger-pump  is  a  draw-lift  of  12  inches  diameter,  raisiug 
the  water  from  the  bottom  of  the  mine  to  the  cistern  supplying  the  force-pump.  The 
column  above  tho  plunger  is  a  10-inch  pipe,  except  where,  for  want  of  a  sufllcient  sup- 
ply of  the  latter,  two  G-inch  pipes  are  introduced  as  a  substitute. 

The  pump  was  worked  by  the  engine  on  the  Black  Hawk  iiroperty,  the  power  being 
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nmamittod  by  a  line-shaft  and  thrice  by  belting  to  the  pnmp-geaxing.  The  ineffi- 
iency  of  this  apparatus  has  been  the  cause  of  great  hinderance  to  the  several  mines 
bpmdent  npon  it,  especially  as  most  of  them  are  almost  as  deep  as  the  pamp-shaft 
ad  are  frequently  obliged  to  suspend  operations  altogether  on  account  of  water.  The 
vmpf  while  running,  worked  on  a  six-foot  stroke,  making  from  seven  to  ten  strokes 
er  ndnnte,  and  was  obliged  to  run  night  and  day  steadilv. 

An  intimate  connection  between  this  lode  and  the  neignboring  lodes,  the  Fiske  and 
Moiy,  is  said  to  be  shown  by  the  drainage :  the  last-named,  when  worKed  to  a  deeper 
ra  than  the  Bobtail,  having  drained  the  latter  completely ;  while  under  reversed 
oditions,  the  Bobtail  drained  both  the  Fiske  and  Gregory.  The  Running  lode,  opened 
half  mile  east  of  the  mines  on  the  Bobtail,  and  regarded  b^  some  as  a  continuation 

the  same,  and  by  others  as  a  separate  lode,  is  said  likewise  to  be  drained  by  the 
ibtail  pump.  Nevertheless  the  west  shaft  of  the  Bobtail  mine  is  filled  with  water 
me  40  or  50  feet  above  the  bottom  of  the  pump-shaft.  With  regard  to  this  it  is 
ited  that  the  shaft  was  perfectly  drained,  until,  in  sinking,  a  large  stream  of  water 
IB  caty  driving  the  men  out  and  filling  the  shs^ ;  and  on  being  suffered  to  stand  in 
at  €x>Ddition  for  a  season,  the  crevices  and  clefts  about  the  bottom  of  the  shaft,  for- 
9ily  affording  passage  to  the  water,  may  have  become  choked  with  clay  and  thus 
ipcatetrable. 

Tbe  next  two  claims  on  the  east,  the  Black  Hawk  and  the  Field,  have  been  worked 
A  depth  of  about  400  feet,  and  have  been  very  productive,  especially,  it  is  said,  the 
Mer. 

The  Trust  mine,  claiming  66}  feet,  next  east  of  the  Field,  has  been  worked  to  a 
ipth  of  about  540  feet  or  little  more.  Nearly  all  the  productive  ground  has  been 
orked  out  to  within  a  few  feet  of  the  bottom,  where  the  vein,  at  the  depth  Just  men- 
oned,  was  four  or  five  feet  wide,  with  two  feet  of  pay-ground. 
The  next  claim,  and  the  eastern  limit  of  the  developed  portion  of  the  lode,  is  the 
Bnacmderfer.  This  mine  has  the  enviable  reputation  of  having  not  only  the  richest 
te,  but  the  most  uniformly  productive  ground,  of  all  the  claims  on  the  vein.  It  is 
rocked  by  means  of  two  shaus  to  a  depth  of  more  than  500  feet,  and  although  pretty 
nieh  worked  out  above^  the  bottom  of  the  mine,  when  work  was  suspended,  showed  a 
tiong  vein,  two  feet  wide,  filled  with  ore  of  high  grade.  During  several  years  this 
laim  was  worked  bv  Mr.  John  Sensenderfer,  who  is  reputed  to  have  taken  from  it  a 
ftige  amount  of  gold.  It  has  also  been  idle  for  various  reasons  during  much  of  the  time 
ince  its  first  discovery.  Since  1866,  it  has  been  worked  by  a  company,  consisting 
^efly  of  a  few  gentlemen  residing  in  Central  City^and  during  that  time  has  been  one  (3 
ihe  most  profitable  enterprises  in  the  Territory.  The  entire  product  of  ore  was  usually 
lent  to  the  stamping  mill  without  selection  of  first-class  for  smelting,  and  yielded  on 
^  average  15  ounces  of  gold  to  the  cord  of  rock,  or  two  ounces  per  ton.  In  some 
sates  three  or  four  ounces  per  ton  were  obtained. 

Late  in  the  summer  of  1868  the  company  began  to  select  the  best  of  their  ore  for 
melting,  in  order  to  avoid  the  loss  involved  in  treating  ores  of  so  high  a  value  by  the 
ordinary  stamping  process. 
Inuring  tbe  two  years  ending  September  1, 1868,  the  total  product  of  this 

daim  was,  in  currency » $197,155 

Of  which  the  costs  of  production  were — 

P'ormining,600cords,  say  4,500  to  4,800  tons $51,089 

Por  milling,  600  cords,  say  4,500  to  4,800  tons 26,846 

77,935 

»  ^^"^■~ 

Leaving  as  profits,  currency 119,220 

Oat  of  these  profits  ten  dividends  of  $10,000  each  were  paid  previous  to  November, 
967 :  daring  the  succeeding  year  no  dividends  wore  paid,  as  the  mine  not  only  required 
Doaiderable  outlay  for  improvements,  but  suffered  much  delay  and  embarrassment  on 
ceoont  of  water.    In  the  summer  of  1868,  however,  the  work  was  going  on  profitably. 

Doring  the  month  of  August  of  that  year,  which  may  serve  as  an  average,  the  costs 
'ere  stated  as  follows : 

!rdinar^  mining  expenses,  in  currency $2,600 

roportionof  pumping  costs •        800 

[amingoreto  mill,  30  cords,  at  $11 330 

aning  costs 700 

4,430 

Coats,  per  oord.  $147  66,  or  about  $18  50  per  ton  of  ore,  in  currency.  Of  the  above 
nantity  of  ore  tne  yield  at  the  usual  average  rate  of  15  ounces  of  retorted  amalgam. 
er  coid,  woidd  be  450  ounces  for  30  cords,  which  at  $20,  currency,  per  ounce,  would 
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bo  $9,000,  leaving  a  profit  of  $4,570.    The  mine  is  provided  with  hoisting  pow«^a 
small  engine  driving  a  simple  winding-spool  by  means  of  a  pnlley  and  belt. 

The  total  yield  of  the  Bobtail  lode  since  the  date  of  its  discovery  is  said,  by  tfaoi^ 
who  have  the  bt^^t  means  of  information,  to  bo  $2,500,000 ;  bat  it  has  been  worked  hf 
so  many  different  parties,  and  in  such  an  irregular  manner,  that  in  the  absence  of  nb- 
able  recoiiis  it  is  impossible  to  arrive  at  anything  nearer  than  a  rough  estimate  of  tiM 
product. 

The  Fiske  lode  is  on  Bobtail  Hill,  a  little  north  of  the  lode  just  described,  and  hiv- 
ing such  a  course,  as  may  be  seen  on  the  map,  that  the  two  veins  should  intersect  cad 
other  in  the  ravine,  a  little  west  of  the  Bobtail  Mine.  This  lode  is  said  to  have  been 
worked  with  encouraging  results  in  times  past. 

The  Gregory  lode,  is,  perhaps,  the  most  widely  celebrated  in  the  Territory.  Doring 
the  ten  ye^irs  that  have  passed  since  the  commencement  of  work  on  this  lode,  it  hn 
been  the  scene  of  active  mining  operations,  and  is  at  present  unequaled  by  any  other 
in  the  region  as  regards  the  general  extent  of  its  development ;  the  registered  kcatioM 
on  it  covering  about  4,000  feet,  of  which  nearly  half  is  worked  to  a  depth  of  about 
500  feet. 

While  the  Bobtail  may  be  looked  upon  as  a  continuation  of  the  Mammoth,  either 
din^ct  or  slightly  displaced,  the  course  of  the  Gregory  diverges  from  the  latter  at  an 
angle  of  about  45^.  Its  i>oint  of  divergence,  if  regarcled  as  a  branch  of  the  Mamnwtii, 
or  of  intersection,  if  considered  as  an  independent  vein,  would  be  several  himdred  feet 
west  of  the  little  ravine  which  divides  Bobtail  Hill  from  Gregory  Hill,  bat  its  exact 
relations  to  the  Mammoth  are  not  deliuitely  shown  by  developments  thus  far  ma^ 
although  claims  have  been  located  beyond  the  assumed  point  ot  intersection,  and  some 
mining  work  has  been  done  upon  them.  It  is  in  the  little  ravine  just  referred  to  that 
the  first  discovery  of  the  vein  was  made. 

The  most  developed  portion  of  the  lode  begins  some  600  or  700  feet  northeast  of  the  . 
probable  junction  with  the  Mammoth,  aud  coutiuucs  thence  in  a  northeasterly  di^e^ 
tion  some  1,500  or  2,000  feet,  divided  among  and  worked  by  some  half-dozen  or  mote 
companies.  Its  general  course  for  this  distance  is  30^  east  of  magnetic  north;  oi^ 
allowing  15^  for  variation  of  the  needle,  true  northeast.  Its  course  in  this  directioB 
may  be  traced  on  the  surface  down  the  northern  slope  of  Gregory  Hill,  acroes  ths 
Gregory  Gulch,  and  over  the  hill  which  divides  Gregory  from  Chase  Gulch  ;  and  aloD| 
this  part  of  the  vein,  from  the  bottom  of  Gregory  Gulch,  where  is  located  the  mineot 
the  Smith  and  Parmclee  Company,  to  the  top  of  Gregory  Hill,  the  surface  is  covered 
with  the  Hliaft-bouscs,  hoisting  aud  pumping  works,  mills,  and  waste-dumps  of  the 
several  conipaniea  engaged  in  mining  on  the  lode.  The  dip  of  the  vein  is  nearly  verti- 
cal, though  Konietimcs  inclined  either  to  the  northwest  or  southeast.  In  the  Consoli* 
dated  Gregory  mine  the  shafts  are  sunk  vertically,  and  are  generally  within  the  walls 
of  the  vein ;  farther  to  the  northeast,  on  the  ground  of  the  Black  Hawk  and  the 
Briggs  mines,  the  pitch  is  southeast,  though  not  deviating  far  from  the  vertical;  the 
inclination  of  the  pump-rod  in  the  former  showing  a  dip  of  83^  or  l?4° ;  while  still 
farther  northeiust,  in  the  mine  of  the  Smith  and  Parmelee,  where  the  vein  is  divided 
into  two  branches,  one  of  which  is  known  as  the  Gregory  and  the  other  as  the  Briggi) 
the  former  dips  steeply  to  the  northwest,  while  the  latter  dips  to  the  southeast. 

The  relation  of  the  so-called  Briggs  vein  to  thoGrt^gory  has  been  the  subject  of  much 
discussion  and  some  litigation,  some  claiming  that  the  two  are  distinct  and  independ- 
ent veins ;  others,  that  there  is  but  one  vein,  which  is  divided  into  two  parts  oy  an 
intervening  "  horse"  of  ground.  The  probabilities  seem  to  be  in  favor  of  the  latter 
view,  though  until  the  developments  of  each  branch  are  sufficient  to  determine  the 
limits  of  the  "  hoi-se,"  or  show  beyond  a  doubt  that  tlio  intervening  ground  between 
the  two  branches  is  actually  only  an  isolated  and  inclosed  fragment,  and  not  a  perma- 
nent an<l  continuous  part  of  the  country  rock,  there  will  b(^  some  reason  for  the  con- 
trary opinion.  The  twd  branches  or  veins  appear  at  the  surface  together  on  the  Smith 
and  Parmelee  location,  and  are  worked  between  the  same  walls  for  something  more 
than  100  feet.  Descending  vertically  from  that  point  the  two  diverge,  the  so-called 
Gregory  dipping  about  80^  to  the  northwest,  the  Briggs  at  about  the  same  inclination 
to  the  southeast,  the  distance  between  them,  therefore,  increasing  with  the  depth,  so 
that  at  240  feet  below  the  surface  a  crosscut  shows  them  to  be  72  feet  apart. 

Horizontally,  the  two  branches  diverge  in  going  eastwaixl,  the  angle  of  divergence 
being  but  a  few  degrees  at  first,  and  farther  east,  so  far  as  opened,  the  difference  in 
their  coni-ses  being  about  10" — the  Gregory  having  a  course  of  north  45°  east,  true,  while 
the  Briggs  has  a  course  of  north  55*^  east,  true.  The  line  of  junction,  or  divergence,  of 
the  two  branches  on  the  west  is  not  a  vertical  one,  but  dips  to  the  westward,  so  that 
with  increasing  depth  the  division  of  the  vein  into  two  branches  is  found  farther  and 
farther  west,  occurring  near  the  surfiice  on  the  western  part  of  the  Smith  and  Parme- 
lee and  eastern  part  of  the  Bri(j;gs  location,  while  on  the  Black  Hawk  mine  the  splitting 
of  the  vein  into  two  branches  is  about  "300  feet  farther  west  at  a  depth  of  between  2CW 
and  300  feet  below  the  surface. 
JEastward^  beyond  the  Smith  aud  Parmelee,  the  work  has  not  been  sufficient,  either 
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on  the  waxface  or  in  detpth,  to  determine  the  relations  of  the  two  branchee,  and  whether 
th|^  reunite ;  and  if  bo,  where,  remains  to  bo  seen. 

iJie  80-ealled  Briges  lodo  derives  its  name  from  the  Briggs  Company,  which  is  located 
on  the  Gregory  vein  oetween  the  Black  Hawk  and  Smith  and  Parmelee  mines.  It  is 
laid  to  have  been  discovered  on  this  property,  and,  as  an  independent  lode,  is  understood 
t»  be  claimed  by  that  company  for  a  considerable  distance  beyond  the  limits  of  their 
cUum  on  the  Gregory  itself.  The  adjoining  companies,  however,  holdine  that  the  so- 
called  lode  is  but  a  branch  and  a  part  of  the  Gregory,  work  it  as  snch  within  the  limits 
of  their  elaims. 

The  ooontry-rock  of  the  Gregory  lode  is  generally  similar  to  that  of  the  Bobtail — ^a 
nanitic  ffneiss,  sometimes  poor  in  mica,  at  other  times  abounding  in  that  mineral,  and 
EaTing  the  appearance  of  mica-schist.  It  frequently  shows  parallel  bands  or  lines  of 
rtroetnre,  or  of  varied  mineral  composition,  which  usually  dip  flatly  to  the  eastward. 

The  waJls  of  the  vein  are  not  very  regular.  Sometimes  they  are  quite  smooth  and 
irell  defined,  but  usually  there  is  little  or  no  gouge  or  selvedge,  and  the  removal  of  the 
rein-matter  near  the  wall  leaves  a  ragged  and  uneven  surfieuie.  Where  the  walls  have 
been  left  standing  sometimes  they  frequently  scale  off  and  fall  in  large  pieces ;  some- 
tunes  belts  of  highly  micaceous  character  occur,  which  soften  on  exposure  to  the  air, 
rendering  the  walls  ver^  insecure  and  requiring  substantial  support.  The  width  of  the 
rein  Tanes  from  2  to  5  feet,  sometimes  expanding  to  12  or  15. 

The  vein-matter  is  like  that  already  described  in  the  Bobtail — quartzose  generally, 
BometimeB  a  mixture  of  quartz  and  feldspar,  much  of  which  has  a  softened,  altered 
oharaeter,  carrying  a  largo  percentage  of  nnely-divided  pyrites.  Sometimes  masses  of 
pure  quartz  are  i^so  densely  impregnated  with  finely-crystallized  iron  pyrites.  Crys- 
tallized quartz  occurs  sometimes,  free  gold  is  also  found,  lumps  worth  $50  being  re- 
ported. 

Ae  in  the  Bobtail;  there  is  usually  a  seam  of  compact  ore,  consisting  of  iron  and 
coi»per  eold-bearing  pyrites,  associated  with  the  wider  belt  of  vein-matter  carrying  the 
coe  in  diseeniinated  form,  as  just  described.  The  value  of  this  compact  ore-seam  varies 
oonaiderably,  but  is  generally  less  per  ton  than  that  of  the  Bobtail.  Some  of  the  richer 
lots  are  said  to  yield  from  $150  to  $200,  coin,  per  ton,  but  such  are  uncommon.  In  fact 
the  value  of  the  lode  seems  to  be  less  concentrated  than  in  the  Bobtail,  affording  a 
flnaller  proportion  of  smelting  ore ;  but  the  average  width  of  the  Gregory  is  greater. 
The  yield  per  ton  under  the  stamps  varies  according  to  the  prbportion  of  compact  and 
richer  pyrites  occurring  with  the  poorer  vein-matter.  The  latter  yields  alone  from  5  to 
6  ounces  per  cord,  or  $10  to  $13,  in  coin,  per  ton,  while  the  average  yield  of  the  Black 
Hawk  rock  for  six  months,  crushing  everything  together,  is  statea  at  from  $20  to  $25, 
coin,  per  ton. 

The  same  distinction  observed  in  the  Bob£ail,  that  the  fine-gained  copper  pyrites  is 
the  richest  gold-b^iring  mineral  of  the  ore,  prevails  also  in  this  vein.  But  little  galena, 
and  lees  zincblende,  is  found  associated  with  the  ores  of  the  Gregory. 

The  distribution  of  the  ore  is  variable,  sometimes  occurring  in  seams  2  or  3  inches 
wide  with  intervening  bands  of  poor  rock,  sometimes  expanding  to  2  feet  or  more 
in  width,  sometimes  pinching  out  altogether,  leaving  the  vein  filled  with  barren 
matter,  consisting  of  hard  quartz  and  feldspar.  The  pay-seam  is  usually  on  one  wall 
or  the  other,  but  does  not  seem  to  follow  either  uniformly  throughout  the  length  of  the 
lode.  The  prominent  worldng  mines  on  this  lode  are,  beginning  about  600  or  700  feet 
northeast  of  the  Junction  with  the  Mammoth  lode,  as  follows : 

Feet. 

Narraganaett •- 400 

ConeoBdated  Gregory 500 

BhuskHawk 300 

^iggB 250 

Smith  and  Parmelee 300 

Southwest  of  the  first  named  of  these  are  other  claims,  covering  in  all  more  than 
1,000  feet,  on  which  some  work  has  been  done,  while  nortneast  of  the  last  named  the 
lode  has  been  claimed  and  somewhat  developed  for  another  thousand  feet,  but  all  of 
these  claims  were  i^e  at  the  time  of  the  writer's  visit.  So  &r  as  I  am  informed  no 
esrefnl  survey  has  ever  been  made  of  any  of  the  mines  on  the  lodo,  and  the  existing 
records  concerning  the  occurrence  of  ore  in  the  vein  are  very  meager. 

The  Narragansett  Company  own  400  feet  of  the  lode,  and  have  opened  their  mine  to 
tile  denth  of  450  ftet.  The  greater  part  of  this  work  was  done  several  years  ago. 
Costly  hoisting  works  and  crushing  .machinery  were  provided  at  the  mine,  but  opera- 
tlona  were  suspended  in  1866,  as  the  results  then  obtained  were  not  satisfactory.  This 
eondition,  it  is  said,  was  chiefly  due  to  the  want  of  an  efficient  method  of  treating  the 
ores.  In  1868  work  was  resumed  by  parties  who  leased  the  property,  and  the  main 
■haft  was  sunk  an  additional  hundred  feet.  It  is  said  that  encouraging  results  wore 
ohtained,  bnt  about  this  time  the  work  on  the  Bobtail  lodo  was  suspended,  and  such  is 
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tlio  connection  between  the  two  veins  that  the  water  of  one  affeets  tho  other.  Astltf 
Tmnip  on  the  Bobtail  ceased  to  drain  that  lode,  the  water  increased  so  mneh  in  tiv 
Xfarragansett  that  operations  were  again  suspended. 

The  Consolidated  Gregory  Gold  Mining  Company  own  500  feet  of  this  lode^  woiliDg 
as  one  mine  what  was  formerly  divided  np  into  several  short,  independent  dftimik 
Tho  mine  is  opened  by  three  shafts,  of  which  tho  central  one  is  the  chie^  hariaf 
reached  the  greatest  depth  and1>einglitted  up  in  the  most  substantial  manner,  proridea 
with  pumping  and  hoisting  machinery  and  other  facilities  for  permanent  and  ezteiWTe 
operations.  This  shaft  was  begun  from  the  surface  by  the  Consolidated  Company, and 
has  reached  a  depth  of  ovitr  400  feet.  Tlie  east  shaft,  sunk  by  the  former  owners,  wu 
abandoned  by  the  now  company  as  a  means  of  working,  and  only  kept  open  for  renti- 
lation.  The  west  shaft  in  iisi>d  for  hoisting,  the  power  for  that  purpose  hieing  tranimit- 
ted  fnim  the  machinery  at  the  central  shaft.  Tho  good  ground,  in  the  apper  portioo 
of  tho  mine,  has  been  pretty  much  worked  out,  but,  when  seen  by  Professor  Hague, 
[and  by  myself  in  18t)9,]  there  were  reserv'cs  of  considerable  extent  in  the  lower  leTdi. 
The  vein  in  the  bottom  of  the  mine  was  looking  very  well,  being  fi-om  8  to  12  fcetwida 
in  the  third  level  and  carrying  a  strong  seam  of  solid  ore,  as  well  as  a  wide  belt  of  good 
stamp-rock.  This  mine  usually  simds  all  its  ore  to  the  stamping  mill  withont  selectioB 
of  the  lirst-class.  Ac<:ording  to  the  statement  of  the  mining  captain,  about  thn^ 
fourths  of  tho  entire  vein-matter  is  fit  for  crushing,  of  which  one-tenth  part  woold  be 
snitablo  for  smelting,  if  desired.  The  average  pr<3nct  of  all  that  is  sent  to  stamps  ii 
stated  at  six  ounces  of  retorted  amalgam  per  cord,  eqnal  to  i^l*2  or  $15,  in  coin,  per  ton. 
The  present  owners  have  developed  the  property  with  a  view  to  permanent  operationi 
and  economical  management.  The  central,  or  main,  shaft  has  been  sunk  verticaUy, 
and  timbered  in  a  very  substantial  manner. 

A  detailed  statement  of  the  costs  of  sinking  and  timbering  is  not  accessible,  nor  )i 
snch  information  readily  obtained  in  Colorado,  as  but  little  attention  is  paid  to  the 
classification  of  accounts  or  analytical  statements  of  the  varied  expenses  of  mining.  La- 
bor is  generally  employed  by  the' day  at  $3  50,  in  currency,  for  miners,  and  from  |4 1» 
$0  per  da}'  for  mecbanics.  Driiting,  on  contract — the  miners  furnishing  their  own  sop- 
plies,  except  steel— costs  from  $15  to  $20  per  foot ;  sinking,  ^iK>  to  ^S  \yeT  foot.  The 
west  sliaft',  being  carried  down  G  feet  by  10  feet,  cost  $27  50  per  foot ;  the  central  shaft, 8 
by  13  feet,  cost  at  first  $45,  and  later  $55  per  foot.  Square  timber  and  lumber  cost  $3a  per 
1,000  feet,  board  measure.  The  owners  of  this  mine  built  a  large  mill  containing  50 
stanijis,  which  commenced  operations  late  in  18Gd. 

Tho  claim  afljoiiiing  tho  Consolidated  Gregory  on  the  east  is  300  feet  in  length,  and 
is  owned  and  worked  by  tho  Black  Hawk  Gold  Mining  Company.  Tho  same  companr 
own  other  clainiH  on  the  Kanio  lode,  one  of  thorn  *200  feet  in  length,  about  1,200  feet  far- 
ther west,  between  tho  Narragansott  mine  and  the  Mammoth  lode ;  the  other  250  feet 
in  length,  about  1,<>00  feet  farther  east,  on  the  eastern  extension.  They  also  own,  ai 
already  stated,  7G  feet  on  the  Bobtail,  besides  some  less  developed  projjerty  in  the 
region. 

There  are  three  shafts,  one  central  and  one  near  each  end  of  the  mine.  Of  the  two 
latter  the  westernmost  has  been  abandone<l,  so  that  operations  are  carried  on  only 
through  the  other  two,  which,  in  August,  1^69,  had  reached  a  depth  of  576  an<l  531  feet; 
In  the  northeastern  part  of  tho  mine  tho  vein,  at  a  deptli  of  abont  300  feet  below  the 
surface,  is  divided  into  two  branches,  which  are  generally  considered,  altltongh  the 
connection  had  not  been  actually  tniced,  as  tbe  same  branches  that  in  the  claims  fa^ 
ther  east  are  distinguished  as  the  Gregory  crevice,  on  the  northwest  side,  and  the 
Briggs  crevice  on  the  southeast  side.  The  lino  of  junction  of  these  branches  appears  to 
bo  between  the  eastern  and  the  central  shafts,  occurring,  as  has  already  l)een  said  in 
the  foregoing,  fartber  and  farther  west  as  tho  depth  increases.  Thus  all  the  ground  in 
tho  upper  portion  of  the  mine  and  for  the  whole  depth  west  of  tho  central  shaft  hai 
been  worked  as  one  vein,  while  below  a  depth  of  250  or  300  feet,  in  the  eastern  portion, 
the  two  branches  have  boon  roeognizcd.  It  should  be  observed  that  in  the  eastern, 
lower  portion  of  the  niiuo,  wher<;  the  Briggs  has  been  chiefiy  worked,  the  Gregory  ia 
small,  poor,  and  so  far  not  worked. 

The  general  course  of  tho  Gregory  or  main  crevico  on  this  property  is  north  45*^  to 


Tho  pay-ground,  as  already  shown,  consists  usually  of  a  solid  seam  of  pyrites,  with  a 
course  of  vein-matter  impregnated  with  the  same.  *  The  compact  seam  is*  frequcutly  3 
or  3  feet  wide.  The  whole  of  the  vein-niatter  is  usually  taken  out  and  crushed  together 
in  the  stamping-mill,  yiehliug,  it  is  said,  from  §20  to  $25  per  ton,  in  coin.  The  bottom 
of  the  mine,  where  accessible,  was  showing  an  excellent  seam  of  ore.  The  mine  has 
been  worked  ahnost  altogether  by  underhand  stoping,  and  nearly  all  the  ground 
known  to  be  protluctive  has  been  taken  out,  as  fast  as  it  became  accessible. 
There  are  two  stamp-mills  belonging  to  tho  comjiany,  one  containing  twenty  stampt 
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;  np  at  the  moath  of  tho  eastern  shaft,  and  run  by  the  same  engine  that  does  the 
mping  and  hoisting ;  and  one  containing  sixty  stamps  located  in  the  town  of  Black 
kwk,  near  the  monSi  of  Chase  Gulch. 

Daring  1867  the  product  of  the  mine  was  12.193f  ounces  of  crude  buUion,  3rielding  in 
rrency  tiS79,647  76,  or  |22  81  per  ounce.  Tne  number  of  cords  or  tons  from  which 
ia  proidnct  was  obtained  is  not  stated,  but  the  yield  of  the  rock  at  that  time  is  said 
hmve  been  10  ounces  of  bullion  to  the  cord.  As^uminff  this  to  be  correct,  the  quan- 
jr  worked  would  have  been  1,220  cords,  which,  at  a  trifle  more  than  eight  tons  to  the 
!dy  would  be  equal  to  10,000  tons.  On  this  basis  tho  yield  of  the  rock  would  have 
on  $27  96  per  ton,  in  currency,  or  $20  11,  in  coin,  allowing  the  average  value  of  the 
nee  of  amalgam  to  be  $16  50.  The  yield  of  10  ounces  of  bullion  to  tho  cord  is  much 
;her  than  that  now  obtained,  and  is  perhaps  overstated.  Another  method  of  arriv- 
l  at  the  quantity  is  by  considering  the  average  amount  treated  weekly,  which  is 
ktod  at  about  32  cords.  This  in  iifty  weeks  would  amount  to  1,600  cords ;  and  allow- 
(  seven  and  a  half  tons  to  the  cord,  which  is,  perhaps,  more  nearly  correct  than  eight 
M  we  have  a  total  of  12,000  tons'  of  ore,  of  which  tho  yield  per  ton  would  be  $23  30, 
eorrency. 
Omiug  this  period  the  costs  were  as  follows : 

nhig  expense $137,214  66 

mng  expense 39,998  02 

•ming  expense « 17,212  96 

194, 425  63 

If  the  quantity  of  ore  produced  was  12,000  tons,  the  cost  of  mining^as  $11  43 ;  of 
niing,  $3  33 ;  of  teaming,  $1  44 ;  and  of  all  the  foregoing  together,  $16  20  per  ton,  in 
rrency. 

le  total  prod  net  being $279,647  76 

id  the  above-named  costs 194,425  63 

The  excess  of  yield  over  cost  was B5,222  13 

During  the  latter  half  of  1868,  when  operations  were  resumed,  there  were  produced 

^t^  ounces  of  amalgam,  worth  |88,379  82  in  currency.    If  the  quantity  of  ore  be 

aomed  in  about  the  same  proportion  to  the  piy>duct  as  in  the  former  case — that  is, 

y,  one  ounce  of  amalgam  ][>er  ton — we  have  3,942  tons,  producing  $22  42  per  ton,  in 

trrency. 

The  costs  during  the  same  x>eriod  were,  for  mining  expense,  $45,206  86,  and  for  team- 

?  expense,  $6,441  42;  which,  assuming  the  quantity  to  be  as  above,  are  equal  to 
52  per  ton  of  ore  for  mining,  and  $1  63  per  ton  for  hauling.  Milling  expenses  during 
lat  year  were  a  little  more  than  counterbalanced  by  the  profits  derived  from  work- 
ig  eustom-ores ;  the  actual  costs,  however,  were  not  less  than  $20  per  cord,  or  $2  66 
srton,  making  a  total  of  $15  81  per  ton,  exclusive  of  office  expense  and  interest, 
idging  from  the  data  given  below  concerning  tho  operations  of  1869,  the  number  of 
•OS  above  ^ven  is  too  small.  By  increasing  this  number,  the  yield  per  ton  and  the 
i0t  of  worun^  per  ton  will  be  corre^ondingiv  decreased. 

Durinff  the  hrst  half  of  1869  there  were  proauced  3,177  ounces  of  retorted  amalgam^ 
orth  $&,755  94,  in  currency.  The  quantity  of  ore  is  stated  at  622f  cords,  equal  to- 
670  tons.  The  average  yield  per  cord  is  S^V  ounces  of  retorted  amalgam.  During 
lis  period  the  mining  expense  was  $37,83:)  80,  and  the  teaming  expense  $2,899  70; 
ooepting  4,670  as  the  number  of  tons  worked,  wo  have  a  mining  expense  of  $8  10 ;  of 
smiDg,  62  cents :  and  estimating  milling,  as  before,  at  $2  66,  we  have  a  total  cost  for 
e  above  items  of  $11  38,  and  a  yield  per  ton  of  |14  08  in  currency. 
The  Briggs  Gold  Mining  Company's  property  adjoins  the  Black  Hawk  on  the  east. 
lis  mine  is  250  feet  in  length  and  opened  by  two  shafts,  one  of  them  71  feet  from-  the- 
•t  line,  the  other  51  feet  further  weet.  Both  are  sunk  on  what  is  considered  tho 
regory  crevice,  but  the  southeastern  branch  of  the  vein,  the  Briggs,  has  been  worked 
*  s  greater  depth  and  yielded  a  larger  amount  of  ore  than  the  Gregory.  On  the  east- 
n  end  of  this  property  the  two  branches  are  near  together  at  the  surface,  diverging, 
vwever,  slightly  in  depth.  Horizontally,  the  branches  are  found  to  diverge  between 
IS  two  ahalts,  the  line  of  junction  dipping  w&stward,  so  that,  as  has  b^n  already 
tows,  at  a  depth  of  300  feet  the  division  of  the  vein  into  two  parts  occurs  on  the  Black 
swk  property. 

Xlie  coarse  of  the  Gregory  crevice  is  about  north  45°  east ;  that  of  the  Briggs  north 
^  east,  true.  Both  branches  dip  slightly  to  the  southeast.  Near  the  surface  the  twa 
^Uiehes  are  said  to  have  been  work<3  as  one  vein,  but  being  now  entirely  filled  with 
1  stnlls  and  waste-rock,  no  opportunity  is  afforded  for  studying  their  relations  to 
eh  other.  At  the  depth  of  100  feet  or  thereabout  they  are  worked  separately  from 
e  point  where  they  dlyerge,  leaving  the  tongue  or  wedge  of  barren  countiy-rook 
MMing  between  them. 

K  Ex.  10 20 
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The  Gregory  creTicc  is  worked  to  a  depth  of  130  feet  for  the  whole  length  of  tlH 
property,  and  below  that  has  been  found  rather  unpromising,  while  the  Briggs,  oitiM 
eastern  part  of  the  ground,  has  been  worked  to  the  depth  of  more  than  400  feettiA 
found  very  productive. 

The  Briffgs  Company  have  a  large  mill,  containing  fifty  stamps,  located  on  the  idu 
between  their  two  shafts,  so  that  the  ore  is  delivered  for  treatment  with  the  least  iwi' 
sible  expense  for  handling.  The  power  for  driving  the  mill  is  also  applied  to  tbeboiit* 
ing  and  the  other  necessary  work  of  the  mine,  and  is  furnished  by  a  steam-enginflcf 
22^  inches  diameter  of  cylinder.  Steam  is  supplied  by  two  tubular  boilers.  The  hmir 
ing  power  is  communicated  by  belting  to  the  winding  apparatus,  which  is,  in  noit 
respects,  similar  to  that  already  described. 

This  mine  is  said  to  have  been  one  of  the  most  (iroductive  and  profitable  of  anyia 
Colorado.  It  has,  however,  suffered  some  embarrassments,  and  in  the  summer  of  iefi8 
had,  after  a  period  of  idleness,  resumed  operations  under  different  owners.  The  pro- 
duction had  therefore  been  suspended,  the  mill  being  worked  on  custom-ore.  ndca 
that  time  it  is  I'eported  as  having  been  worked  very  successfully. 

The  average  value  of  the  first-class  ore  produced  by  this  mine  appears  from  136  toM 
sold,  during  the  first  half  of  1869,  at  the  Smelting  Works,  containing  5^  ounces  of  fine 
gold  and  10^  ounces  fine  silver  to  the  ton.  During  seven  months  of  1869  the  prodocl 
of  the  milling  rock  of  this  mine  was  about  $55,000.  The  total  product,  inclndiiu 
smelting  ore,  was  $70,000,  cnn*ency,  or  about  $10,000  per  month.  The  mine  is  reportM 
to  be  steadily  improving  in  produetivencsfl  and  proiital)le  operation. 

The  Smith  and  Pamielec  Gold  Mining  Company  own  and  work  the  next  aqjoininf 
mine  on  the  east,  claiming  300  feet  on  the  so-called  Gregory  crevice  and  800  tieet  oi 
the  Briggs.  B9th  veins,  or  branches  of  the  same  vein,  are  worke<l  by  this  companv  fin 
the  distance  of  about  250  feet,  measured  from  the  Briggs  claim,  beyond  which  neitba 
has,  so  far,  been  foirad  very  productive.  The  Gregory  branch  has  been  worked  to  tht 
depth  of  al>ont  150  feet,  below  which  it  has  not  been  much  developed,  the  woik  hax- 
ing  been  chiefly  confined  in  depth  to  the  Briggs  branch.  This  latter  has  been  worfc«4 
to  a  depth  of  more  than  550  feet,  aud  has  luruiBhed  by  far  the  greater  portion  of  tbe 
whole  product  of  the  mine.  It  is  on  this  property  that  the  diver^nce  of  the  tvo 
branches  is  so  far  found  to  be  the  greatest,  but  little  being  known  ot  their  relations  to 
each  other  further  east.  In  the  crosscut,  at  a  depth  of  240  feetf.  they  are  72  feet  apirt 
The  two  branches  maintain  on  this  ]>ropcrty  the  courses  observed  further  westvitli 
considerable  regularity,  that  of  th(^  Qregory  being  generally  north  45^  east,  and  tbit 
•of  the  Briggs  north  55*^  east,  true ;  but  so  far  as  observed — that  is,  to  a  depth  of  IfiOor 
IGO  feet — tliey  have  a  more  divergent  dip,  that  of  the  Gregory  being  about  l^  to  the 
northwest,  while  that  of  the  Briggs  is  generally  about  80^  to  "the  southeast. 

The  Briggs  has  received  the  most  development.  Its  average  width  is  3  or  4  Sett 
Its  walls  are  not  always  well  defined.  The  filling  of  the  vein  is  generally  similar  to 
that  already  describeil.  Seams  of  solid  iron  and  copper  pyrites,  chiefly' the  fonncr, 
■  occur  with  belts  of  quartzoso  and  feldspathic  material,  carrying  oi-e  more  widelv  difr 
tributed  through  the  mass.  In  the  bottom  of  the  mine,  where,  by  reason  of  the  ^Ilde^ 
hand  stoping  and  lack  of  reserve  ground,  tlie  only  opportuuity  is  aflbrded  of  seeing 
the  ore-vein  in  place,  there  was  a  strong  seam  of  iron  and  copper  pyrites  visible  at  the 

•  time  of  the  writer's  visit.  The  mine  for  some  time  past  has  been  producing  at  the 
rat«  of  600  or  KH)  tons  of  ore  per  month  for  stamping,  besides  a  small  proportion  of 
first-class,  of  about  the  same  quality  as  the  first'-class  ore  of  the  Briggs  Cum[uinv.  Tto 
milling  ore  is  said  to  proauce  six  ounces  of  crude  bullion  to  the  cord,  worth  ^100  is 
coin,  or  $13  to  $14,  coin,  per  ton.  The  costs  of  mining  and  milling  are  stated  at  aboot 
$12,  in  currency,  per  ton. 

The  mine  is  provided  with  a  twenty-five-stamp  mill,  conveniently-  placed  at  the 
mouth  of  the  shaft.  It  was  rebuilt  in  1869,  aud  has  great  advantages  for  economical 
work.  The  engine  in  the  mill  furnishes  power  for  hoisting  aud  pumping  from  the 
^mine. 

Beyond  the  Smith  and  Parmolee  is  the  claim  of  the  New  York  Gold  Mining  Companyf 
on  which  a  shaft  has  been  sunk  between  200  and  300  feet  in  de])th.    The  claim,  lioir- 

•  ever,  is  disputed  by  the  Smith  and  Parmelee.  Nothing  has  been  done  on  it  for  eooe 
■time.  Still  fui*ther  east  are  other  claims,  covering  several  hundred  or  a  thousand  feel, 
but  not  yet  much  developed. 

The  Bates  lode  is  several  hundred  feet  northwest  of  the  Gregory,  and  nearly  panHd 
■to  that  vein,  or  rather  to  the  so-called  Briggs,  having,  so  far  as  observed,  a  nearly 
identical  course  with  the  last  named,  north  55^  cast,  true.  It  is  traced  on  the  snrfiMe 
down  the  northern  slope  of  Gregory  Hill,  across  Gregory  Gulch,  and  over  the  hill  divid* 
ing  the  last  named  from  Chase  Gulch.  It  has  been  opened  and  worked  to  a  ooniiden- 
ble  depth  for  about  a  thousand  feet  in  length,  and  claims  arc  located  on  it  for  a  still 
greater  distance.  On  the  lower  part  of  Gregorv  Hill,  where  it  is  commonly  known  ai 
the  Bates-Hunter  lode,  there  are  several  short  claims  that  have  been  workecl  by  privatt 
parties;  one  of  these  claims,  160  feet  in  length,  belonging  to  Borem,  Mellor  db  (jon- 
pany,  hua  been  worked  by  them  to  a  depth  of  100  or  200  feet|  producing  excelleDt  mill 
iDg  ore  at  a  hondflomo  profit  to  the  men  eng^OL^s^  in  it. 
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• 
farther  to  the  northeast,  the  Rocky  Moantain  Gold  Mining  Companv  have  a  claim 
S50  feet,  located  just  in  the  hed  of  the  Gregory  Gulch,  on  whicn  they  have  sunk 
ree  shafta  to  the  depth  of  200  or  300  feet,  having  on  the  surface  a  liberal  provision  of 
iiting  and  pumping  machinery,  comprising  an  excellent  engine  of  40  or  50  horse- 
vrer,  with  boilers  and  -winding  apparatus. 

IL(yoining  their  claim  on  the  east  is  the  Union  Mine,  300  feet  in  lengthy  and  worked 
a  depth  of  350  or  400  feet.  The  vein  is  5  or  6  feet  wide,  on  an  average,  but  expand- 
(wmetimes  to  15  or  20  feet,  and  pinching  up  in  places  to  a  few  inches.  In  general, 
wever,  it  appears  in  the  Union  Mine  to  bo  one  of  the  strongest  and  most  uniform 
ies  in  the  Territory.  The  mine  has  been  opened  by  two  shafts,  of  which  the  western 
the  deeper  and  the  main  shaft ;  the  other  is  not  in  good  working  condition,  and  is 
ly  useful  as  a  ladder-way  and  air-passage.  The  company  have  a  twenty-stamp  mill 
Chose  Gulch,  about  a  half  mile  irom  the  mine,  in  which  the  lower-grade  rock,  or 
at  of  second  quality,  is  crushed  and  subjected  to  the  common  process,  while  the 
;her  grade,  or  first-class  ore,  is  selected  for  treatment  by  other  methods.  This  is  said 
contain  about  5  or  6  ounces  of  fine  gold  and  20  ounces  of  silver  to  the  ton,  worth 
im  $1'^  to  $140,  in  coin.  Concerning  the  yield  of  the  rock,  or  detailed  costs  of  opera- 
ma,  but  little  definite  information  was  found  available.  The  low-grade  ore  is  said  to 
sld,  in  the  ordinary  st>amping  process,  from  4  to  12,  averaging  probably  5  or  6,  ounces 
r  cord,  or  $12,  coih,  x>er  ton.  Concerning  costs  of  productioui  it  was  said  by  the 
erident  of  the  company  that  the  whole  expense  of  operation  is  more  than  paid  by 
&  product  of  this  low-grade  rock,  leaving  value  of  the  first-class  ore  as  a  surplus 
pmfit  to  the  company. 

the  Bobtail,  Gregory,  and  Bates  lo<les  have  been  described  as  having  convergent 
mcs,  which,  if  continuous,  would  lead  them  all  to  a  union  with  Mammoth  lode. 
k  vein  extends  in  an  east  and  west  direction,  from  near  the  western  terminus,  so  to 
iak,  of  the  Bobtail  lode.  It  has  been  traced  thence  for  a  distance  of  2,000  or  3,000 
t,  and  is  covered  by  mining  claims,  on  which  work  has  been  done,  with  some  sno> 
s,  near  the  surface,  but  not  generally  below  a  dei)th  of  200  feet.  The  deepest  of  the 
enil  mines  on  the  lode  is  that  managed  by  Judge  Morse,  of  Central  City,  which  ib 
ated  near  the  assumed  point  of  the  Junction  of  the  Gregory  with  the  Mammoth, 
reral  shi^s  have  been  sunk  on  this  vein,  one  of  them  over  300  feet,  finding  a  large 
0,  but  filled  with  iron  pyrites  that  is  almost  entirely  wanting  in  the  precious 
Uds  so  commonly  associated  with  this  mineral  in  Colorado.  Not  much  drifting  has 
n  done  in  depth,  so  that  but  little  is  known  «of  the  lode  except  as  revealed  by  thb 
king  of  the  shaft.  Extending  the  line  of  this  lode  in  a  westerly  direction,  but  a 
le  distanco  beyond  the  point  to  which  it  has  been  tracecl,  and  crossing  Spring  Gulch, 
come  to  Quartz  Hill,  which  has  been,  and  still  is,  the  scene  of  active  mining  euter- 
le.  This  hill  has  a  general  east  and  west  trend,  forming  the  divide  between  Nevada 
eh,  on  the  north,  and  the  Illinois  and  Leavenworth  Gulches,  feeders  of  Ru8S<'ll 
ch,  on  the  south.  On  the  east  it  is  drained  by  Spring  Gulch,  which,  uniting  witL 
ada  Gulch,  just  above  Central  City,  becomes  tlius  a  feeder  of  Gregory  Gulch,  about 
ile  above  its  junction  with  North  Clear  Creek.  The  hill,  in  that  part  most  occn  . 
1  by  mining  operations,  rises  to  an  altitude  of  600  or  700  feet  above  the  level 
the'  streams  at  its  base.  These  several  gulches  were  the  sources  of  large 
ntities  of  gold  in  the  early  days  of  placer  mining  in  these  regions,  and  some  of 
n  continue  to  vield  liberally,  imder  the  simple  operations  of  sluice  mining.  The 
character  of  the  washings  of  the  suri'ace  naturallj^ed  to  the  prospecting  of  the 
for  the  deeper  sources  of  the  metal,  and  many  lodes  have  been  discovered,  some  of 
ch  have  been  developed  to  a  greater  depth  than  any  others  in  the  Territory.  The 
e  inclosed  in  this  hill  have  generally  a  nearly  east  and  west  course,  witli  a  nearly 
ical  dip,  but  inclined  slightly  towanl  the  south,  closely  resembling  the  Bobtail 
t  io  these  respects.  The  country-rock  of  the  hill  is  essentially  the  same  as  that 
ady  described  farther  east.  It  generally  has  the  features  of  gneiss,  though  often 
«  granitic  in  character.  The  veins  average  perhaps  somewhat  less  in  width  than 
«  that  have  been  already  described,  but  they  are  regular,  well-defined,  and  equally 
nising  as  to  permanence.  The  ores  have  the  same  general  character,  with  some 
vences  that  will  be  noticed  below.  Among  the  many  lodes  that  have  been  opened 
partially  developed  the  best  known  are  the  Burrougns,  Kansas,  (Gardiner,  and  Illi- 
,  on  that  part  of  the  hill  that  has  been  longest  known  and  worked  to  the  greatest 
;h.  while  larther  west  are  the  Flack,  American  Flack,  California,  and  others,  which 
91  increasing  importance.  The  ores  of  these  latter  are  distinguished  by  the  largo 
portion  of  argentiferous  galena,  zincblcnde,  and  silver  sulphuret^that  are  associated 
I  the  iron  and  copper  pyrites,  giving  them  sometimes  a  high  value  in  silver,  but 
bring  difficult  or  practically  impossible  the  extrnction  of  the  gold  by  any  simple 
tm  yet  available.  Some  of  the  more  prominent  lodes  of  Quartz  Hill  will  be  de- 
led, selecting  for  purposes  of  illustration  one  or  more  of  the  leading  or  character- 
mines  that  aiektcated  on  them. 

le  Illinois  'lode  is  traced  along  the  north  side  of  the  hill,  not  far  iVom  its  crest, 
principal  developments  on  it  have  been  made  in  the  North  Star  mme,  o\«iv^\y^  % 
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company  in  Chicago,  and  mana^d  by  Mr.  George  Mitchell.  This  mine  was  workfdhj 
xh»  conipany  referred  to  nntil  18ti9/when  it  became  involved  in  iinancial  difficalUei, 
and  operations  were  embarrassed,  if  not  susi>ended.  The  mine  was  opened  by  two 
sbafts,  one  of  which  was  sunk  to  a  depth  of  234  foet,  and  at  1(10  feet  below  the  Buriaee 
a  level  was  driven  over  700  feet  in  length.  Fn>m  these  developments  the  vein  appetn 
to  have  a  course  of  north  (K)^  east,  true,  though  its  average  coarse  for  a  longer  distance 
than  tlmt  observed  is  said  to  be  more  to  the  eastwanl.  and  thus  more  nearly  parallel 
with  the  other  neighboring  lodes  farther  south,  that  trend  north  85^  east.  Its  dip  is 
to  the  south  84^,  and  so  far  as  sunk  u]>ou  is  very  regular.  The  average  width  isaUmt 
2  feet,  frequently  expanding  or  contracting  to  greater  or  less  dimensions.  lt«  walls  an 
j^enerally  smooth  and  well-delined,  sometimes  polished,  grooved,  or  striated,  showing 
indications  of  movement.  Usually  there  is  a  soft  "gouge/'  or  seam  of  clay,  between 
the  walls  and  the  tilling  of  the  vein.  The  latter  is  ehietly  quartz;  sometimes  white, 
hard,  and  amorphous,  carrying  little  or  no  valuable  mineral ;  sometimeashowing  a  spsne 
distributitm  of  crystallized  iron  pyrites  thi'oughout  its  miiss ;  but  most  commonly  the 
vein-matter  is  a  mixture  of  Kiliceous  and  feldspathic  material,  in  which  occar  small 
seams  or  scattered  particles  of  pyrites,  making  a  very  fair  qualky  of  8tami>-rock,  and, 
as  in  the  other  veins  already  described,  associated  usually'  witli  a  nanower  but  aolid 
seam  of  compact  pyritous  ore.  The  latter  is  from  2  or  3  to  10  or  12  inches  thick,  and 
furnishes  a  small  i)roportion  of  smelting  ore.  This  prcmortion  appears,  from  all  avail- 
able data,  to  bo  between  one-twentieth  and  one-tenth  of  the  whole  nuniberof  toaspn^ 
duce<l.  The  valuable  mineral  in  the  vein  consists  chiefly  of  iron  pyrites,  witli  a 
lesser  proportion  of  copper  pyrites  and,  as  a  characteristic  feature,  some  araeQical 
pyrites ;  with  these  are  associate<l  some  zincbleude  and  galena.  The  yield  of  thi&  oie 
in  silver  is  shown  by  the  assays  of  Professor  Hill  to  be  larger  than  is  usual  in  the  pr- 
ritous  ore  veins  of  the  district,  the  average  of  42  tons  sold  by  the  mine  at  the  smelting 
works,  during  the  summer  of  l>iG6j  being  about  four  ounces  of  tine  gohl  and  twenty 
ounces  of  line  silver  to  the  ton.  The  yield  of  stamp-rock  during  a  run  of  thirty-foor 
weeks  in  the  summer  of  18G8,  when  200  coitls,  or  l,r)00  tons,  were  supposed  to  have  been 
treated,  was  1,5^^  ounces  of  crude  bullion,  or  about  one  ounce  i)er  ton.  The  avenge 
value  of  the  ounce  of  this  bullion  is  stated  at  $15  50,  coin. 

The  lining  of  the  vein  is  generallv  soft,  so  that  umcli  of  it  may  be  removed  with  a 
pick,  retiuiriug  comparatively  little  blasting.  This  facilitates  considerably  the  working 
of  the  |j:round,  both  drifting  and  stojiing  being  done  for  somewhat  lower  prices  than  in 
the  majority  of  the  veins  in  i\w  district. 

The  mill  in  the  building  a<ljoiiiiug  the  west  shaft -house  contains  twenty-two  stamps, 
weighing  550  ponii<ls  each,  and  has  a  crushing  capacity  of  about  20  tons  per  day.  The 
average  yield  of  the  stamp-rock  has  been  already  shown  to  be  about  .^15  50,  coin,  p»'r 
Urn.  The  mine  was  producing  regularly  in  l^tWi  but- all  its  yield  and  more  haf*  been 
absorbed  m  the  costs  of  the  work  already  described,  which  is  said  to  have  involved 
the  expenditure  of  more  than  SlOO.OOO.  In  l?H)l)  the  coui]>any  became  much  emlwr- 
rassed  liuaucially,  and  its  regular  ox>urations  were  interfered  with,  although  some  work 
w;is  still  in  progivss. 

The  GStiduer  lode  is  nearly  parallel  to  the  Illinois,  and  between  300  and  400  feet 
further  north,  its  outcivp  being  farther  down  the  slope  of  Quartz  Hill,  towanl  >'evaiU 
Gulch.  Its  course  is  north  Ho^  east,  true.  Its  dip  is  7b'^  to  the  south,  and  both  coniw 
and  dip,  so  far  as  obscirvetl  by  the  writer,  are  very  n'gidar.  The  Iwle  was  discovt-n^ 
and  partly  opened  as  early  ati^StiO,  and  has  been  worked,  with  some  intervals  of  inttr- 
ruptiou,  from  that  time  to  the  present.  It  has  been  claimed  and  somewhat  developed 
lor  a  length  of  over  bOO  feet,  but  the  most  important  operations  on  the  vein  are  in  tin? 
(^'lai-k-Ciaidner  mine,  a  claim  of  200  feet  in  length.  The  adjoining  claims.  Iwth  east 
and  west,  have  been  worked  to  varying  depths,  not  exceedhig  200  feet,  mid  have  yielded 
some  handsome  returns,  and  as  they  are  partly  owned  and  controlknl  by  the  samei)eo- 
pie  who  own  the  (-lark-Gardner,  there  is  hope  of  a  consolidation  of  interest  that  will 
bring  at  least  800  feet  under  one  uianagt?ment.  This  is  much  to  l>e  desired  for  the 
interest  of  all  ownei-s,  ,as  under  the  present  conditions  the  costs  of  ecpiipnieut,  openin;; 
of  ground,  and  admin istratiou  of  such  short  claims  are  so  great  as  to  absorb  a  hifft 
share  of  the  proceeds. 

The  lode,  as  shown  in  the  Clark-Gardner  mine,  is  a  large  and  n»gular  vein.  Its  width 
is  seldom  less  than  3  feet  and  often  10  or  12.    Its  vails  are  smooth  and  well  defined. 


mineral  appears  to  be  mort»  widely  ditfusi>d  throughout  the  general  tilling  of  the  veia 
than  generally  observed  elsewhere,  for  while  there  is  usually  a  compact  seam  of  py^ 
itous  ore,  it  is  almost  always  narrow,  and  the  proportion  of  high-graile  ore,  worthy  of  se- 
lection for  smelting,  is  very  small.  During  several  months  of  1868  not  more  than  20  torn 
of  iirst-class  ore  had  been  selected  from  1,500  or  1,000  tons  of  ore  produced,  equal  to  one 
in  about  80.  To  compensate  for  this  there  is  a  good  dej^ee  of  uniformity  existing  ia 
the  qiudity  of  the  miiliug  ore,  aud  occurring,  as  it  does,  m  a  comparatively  wide  vein, 
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extracted  cheaply.  The  main  filliDff  of  the  rein  is  a  siliceous  and  feldspathic 
hot  where  the  vein  is  wide  there  is  frequently  what  appears  to  be  an  inclosed 
*hors0''  of  country-rock,  granitic  in  character,  though  carrying  an  impregna- 
•yrites  through  it.  In  the  Clark-Gardner  mine  one-half  or  two-thiras  of  all 
•matter  broken  is  sent  to  the  stamping  mill,  and  yields,  on  an  average,  about 
of  crude  bullion,  or  $100  coin  jter  cord,  equal  to  $12  or  $14,  coin,  per  ton. 
oportion  of  first-class  ore  of  the  Clark-Gardner  mine  has  already  been  shown 
lall.  The  sale  of  this  quality  to  the  Smelting  Works  amounted,  in  eight 
»f  186ti,  to  38  tons,  averaging  3^  ounces  of  fine  gold  and  11|  ounces  of  fine  sil- 
e  ton. 

ark-Gardner  mine,  200  feet  in  length,  is  opened  by  two  shafts,  the  western- 
ing reached  a  depth  of  about  360  feet.  The  ground  near  the  surface  was  gen- 
productive,  but  at  the  depth  of  80  or  100  feet  a  good  body  of  pay-ore  was  en- 
d,  and  the  mine  below  tnat,  excepting  some  poor  spots,  has  been  mostly 
»ut  to  a  depth  of  300  feet.  The  costs  of  working  tho  ground  are  comparatively 
^rifting  costs  from  $5  to  $10  per  foot;  sinking,  8  feet  by  5,  costs  $20  per  foot ; 
from  $12  to  $22  per  running  fathom.  Much  of  the  grounu  in  the  lode  can  be 
)wn,  and  comparatively  little  powder  is  required.  Two  men  have  broken  a 
f  ground  in  one  day.  Eight  men  have  supplied  the  stamping  mill  with  not 
20  tons  of  ore  i>er  day  for  two  months.  The  ground  is  comparatively  dry  and 
of  timbering  are  light.  The  mine  is  provided  with  hoisting  machinery  con- 
r  a  small  portable  engine  that  drives  a  simple  winding  apparatus  by  belting^ ' 
mmon  way.  The  shaft-house  is  a  large  Stone  building,  originally  designed  to 
1  stamping  mill  that  is  not  yet  set  up.  The  power  provided  is  suflicient  for 
tting  and  stamping  on  a  small  basis  of  operations. 

irroughs  lode  is  about  400  feet  north  of  the  Gardner.  Its  outcrop  is  farther 
e  slope  of  the  hill,  and  about  100  to  150  feet  above  the  bed  of  the  Nevada 
[ts  course  is  almost  exactly  parallel  to  that  of  the  Gardner,  beiujg,  where  ob- 
r  the  writer,  north  85°  east,  true.  Its  dip  is  nearly  vertical,  or  slightly  to  the 
I  average  inclination  iu  the  Ophir  mine  being  85^.  It  is  one  Of  the  earliest 
d  and  most  developed  lodes  in  the  Territory,  the  main  shaft  of  the  Ophir  mine 
.'ached,  in  tho  summer  of  1869,  a  depth  of  630  feet.  It  is  opened  for  a  coutiu- 
th  of  more  than  2,000  feet,  and  worked  along  that  distance  to  depths  varying 
to  500  or  600  feet.  Unfortunately,  it  has  the  practical  disadvantage,  in  com- 
L  many  other  valuable  lodes  of  Colorado,  of  being  subdivided  into  many  difier- 
s,  tlio  greater  number  of  which  are  too  short  to  make  independent  mines,  and 
e  as  obstacles  to  a  consolidated  and  comprehensive  management.  One  com- 
I  First  National,  although  owning  more  than  600  feet  of  the  lode,  hold  it  in 
bur  disconnected  portions,  between  which  several  other  claims  intervene,  a 
that  must  greatly  increase  the  cost  of  operations,  if  not  presenting  an  elfect- 
*r  to  systematic  development. 

llowing  list  shows  the  claims  on  that  part  of  the  lode  that  is  distinctly 
id  opened  by  miuing  work,  beginning  on  the  east  and  proceeding  toward  the 
.  Tho  length  of  each  claim  is  given,  and  the  depth  attained  by  their  work  at 
when  the  accompanying  section  was  prepared  in  1868,  since  which  little  or  no 
t  change  has  been  made  : 


Name  of  claim. 


Bhman 

s  Gold  Mining  Company 

IS 

ional 

)  and  Colorado 

ill 

ional 

ional 

ional,  (one-half  interest) 


Length. 

Depth 
reached. 

267 

300 

155 

220 

50 

a  178 

100 

60 

200 

3a5 

20 

30 

462 

560 

183 

265 

70 

128 

40 

200 

90 

240 

20 

23.3i 

230 

66| 

:m) 

90 

OS 

100  « 

60 

200 

a  Cat  by  tannel. 
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The  Opblr  ig  tbe  deepest  uid  ino«t  eztenBiTBlj  irorked  of  all  the  mine*  oa  tbiWk 
Jt  Is  8itDut«d  centrally,  as  reg&rdB  the  developed  purtioOB  of  the  vein,  and  mrm- 

erlf  serve  to  illuaCnite  the  geaeral  leulnres  of  tbe  1utt«r.  Tbe  Ba rrODjriui  v(U,ll 
abuwn  iu  tbe  Ophtr,  reaemblea  in  moat  reHpectn  tbe  lodea  that  have  already  btM  1» 
Bcribed.  Thucoantry-rock  isChe  same  bulf-Ku^i^ic,  half  Rmuitic  rock  already  oUnni 
Tbe  walls  are  nsualV  well  ili>flnoil.  Riunot D.  und  regulur,  iwmetimca  uuryiDg  tlbii 
Kougt)  of  day,  BOiuetimiii  having  Iho  Miom  of  ore  resting  directly  upon  it  witliont  u;- 
thing  inlcrvooing.  Tho  vein,  bownver,  is  not  wide  as  compared  vrith  other  te«ding 
TiiiDS,  varying  from  8  to  10  inches  to  J  iir  4  feet,  sclduia  eicerdio|;  the  latter. 

Tbo  vein-matter  and  the  ore,  ujnaisting  naiially  of  a  sobd  seam  of  the  latter  from  i 
fuw  inches  to  tnoretban  a  foot  in  thickness,  and  associated  with  a  belt  of  Bilicmnaiod 
fuldspathio  mftteriol  hichly  charged  with  pyrites,  present  the  same  ^neral  fealnm 
mode  of  occurrence  anu  distribution  thut  have  been  aln^ady  noted  in  connection  «i 
tbe  other  lodes,  bnt  the  pyritons  ore  is  more  eiclnsively  iron  ratbcr  than  copper  pyiilt 
iu  fact,  the  small  proportion  of  tho  lattvr,  at  least  in  tbnOpbir,  is  veiy  monied,  andlbs 
iron  pyrites  is  not  only  gold-bearinjr  but  tbe  Ophiront  carries  more  silver  tban  isgenrr- 
ally  associated  with  tbo  oreii  of  tho  district  similar  to  these  in  other  respects,  lb« 
average  assay  of  tbo  firat-cbiss  ores  sold  at  the  smelting  worlLS  showing  abont  6  ounn* 
of  fine  gold  and  12  oniices  ul  fine  silver  to  tbe  ton.  The  ground  is  ^nerally  bard,  it- 
quiring  the  aid  of  ponder  fur  its  removal.  Very  little  of  it  can  be  picked  doirn.  Tbs 
mine  is  opened  bymeansof  twoahaltit,  one  at  l'&  feet  from  the  eastern  boniidaty  of  Iba 
property,  the  other  about  tiO  feet  fcrtber  west.  Both  ot  these  ubafts  have  reached  a  depth 
of  about  600  feet.  Tbo  upper  part  of  tbe  mine  was  not  worked  by  the  preaeut  owdms 
and  little  ornolbin^  is  known  tiow  of  tbo  distrihutiou  of  ore  in  the  ground  taken  ant: 
a  cunaiderBble  portion  of  Ibo  mine  was  poor  anil  is  left  standing,  but  nearly  all  above 
the  4G7-fi>ot  level  is  regarded  oseihausted  of  ils  valuable  contents.  Tbe  eartiet  owpria 
worked  out  what  they  found  wirbout  nioch  attempt  at  rej^ilar  methods,  and  the  first 
level  driven  aa  a  preparation  fur  huek-stoping  was  carried  forward  by  ttaq  prMent 
luaDagement  at  a  depth  of  4G7  I'ect.  3iily  feet  below  that  another  level  was  driven 
nearly  the  entire  length  of  tbe  property  and  stopiug  carried  on  above  it,  while  the  oat 
shaft  was  sunk  with  the  view  of  oiiening  anotbiir  Kivel  below  in  advance  of  the  needs 
of  the  mill. 

Tbe  rock,  when  bmn^ht  from  tbe  mine  to  the  surface,  is  first  assorted,  selecting  Ibe 
first -class  ore  for  smeltiug,  and  scjiarating  tbe  waste-rock,  that  is  thrown  away,  uom 
the  low-grade  ore,  that  in  sent  to  tho  stamps. 

The  cumpony  have  a  twuuty-four-stamp  mill,  which  is  situated  in  the  valley  diivetl^ 
helow  tbe  shaft-house,  so  that  a  gravity  tram-road,  a  fitw  bundrcd  feet  in  length,  is 
liiid  <m  the  hill-side,  by  wbii'b  meiins  tbe  ore  is  conducted  in  cura  from  tbe  ahaft-linDM 
t«  the  mill,  tbo  descending  loaded  car  hrinjiiiig  tbe  lij^ht  one  up  by  Its  greater  wright. 
The  tweuty-four-stamjis,  weighing  about  500  ponnds  each,  have  an  average  capai'itv 
of  lf>  to  IS  tons  per  day.  Tho  yield  of  the  rut^k  Ih  ulmiit  six  ounces  of  crtKlu  bullion  to 
the  curd,  uc|iial  to  813  or  $14,  in  coin,  piT  ton.  in  addition  to  this  is  the  product  de- 
rived from  the  tailing?,  which  ia  considerable. 

Tbe  following  statements,  flirnishud  by  tho  supcriDtendcnt,  rolonel  Randolph,  rrfirr 
to  Ir^id  They  ar«  pctmanetitly  interesting,  however;  and  snch  well-arraugeil  !□('''- 
matioii  is  rare  iu  Colorado. 
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The  fluctuation  in  the  cost  of  liotli  mining  and  milling  is  due  to  a  variety  of  tit- 
ciiiiist.'HiceB,  such  ns  the  vnricblc-  oiiionut  expcndecl  im  ordinary  repairs  iu  any  given 
month,  and  the  quantity  of  rock  procliiced  or  mille<l  during  tbnf'  monlb. 

ThuH,  iu  tho  moiitliH  of  .Inly  atid  Aiigii.tt,  tbe  coats  of  milling  woiv  less  than  in  tb« 
foregoing,  becanno  tbo  rxix'udiliire.t  lurn>])airH  were  not  so  great  during  those  month) 
whilii  tho  capacity  was  enlarged  by  incn-nain;;  tbe  speed  of  thi'  atiimps  and  the  nnmbei 
ofilayit  of  rnnniug,  thaa  diminishing  oumewbut  the  costs  per  ton. 


CONDITION   OF  UUIINO  INDU8TET— <!OLOSAI>0. 


311 


• 

The  first-lass  ore,  sold  at  the  smelting  works,  netted  the  mine,  in  the  month  of  May, 

993 ;  in  Jnly,  $96 ;  and  in  Aug^nst,  $104  per  ton,  in  currency.    The  yield  of  the  stamiv- 

leck,  inclnding  that  treated  in  the  company's  mill  and  in  cnstom  mills,  was,  in  May. 

t^  50 ;  in  June,  $15 ;  in  July,  $12 ;  and  in  August,  $19  per  ton,  iu  currency.    The  total 

xoceipts  from  ores  and  sale  of  tailings,  and  expenditures  of  all  sorts,  during  the  four 

xwmuia  referred  to,  wore  as  follows : 


Month. 

Miy 

Jane 

Wy r 

iagust  

Total 


£xpend< 
iturus. 


$11,731  12 

10, 306  48 
9,883  36 
8,798  62 

40, 719  58 


The  proportion  of  first-class  or  smelting  ore  to  the  second-class,  or  stamp-rock, 
appesra  from  the  accounts  to  he  about  one  m  fifty. 

Thus  we  have  in — 

April ^ 8  in374  orlin       46 

May 15  in  445  orlin       30 

Jane 6  in592  orlin.     97 

Jaly 4.5  in598.5  orlin  133 

Augnst 12  in428  orlin       35f 

Or,  for  the  five  months r      45. 5  in  2,437.5  .or  1  in      53.6 

This  staten^ent  shows  that  the  great  bulk  of  the  ore  produced  by  the  class  of  veins 
^presented  by  the  Burroughs  is  of  the  low-grade,  or  stamping  rocK.  The  proportion 
cfthe  two  classes  above  given  diflfers  considerably  from  the  general  estimate  of  those 
vho  do  not  keep  careful  accounts,  but,  so  far  as  the  data  furnished  by  this  mine  and 
others,  where  the  relative  quantities  of  the  two  classes  of  ore  are  accurately  noted, 
iffozd  any  basis  for  judgment,  the  proportion  of  first-class  to  second-class  ore  is  very 
■nsU. 

The  relation  existing  between  the  amount  of  ground  mined  and  the  quantity  of  stamp- 
loek  produced  is  indicated  by  the  following  figures : 


Month. 


April.. 

Jane  .. 
Jaly... 
Aogost 


Or  an  average  of. 


11 


go 

a 

eS       -*^ 


46.5 

61. 

71.66 

82.8 

53. 


a 
o 

H 


Pi 


366 
430 
586 
594 
416 


7.87 
8.15 
8.17 
7.17 
7.83 


7.60 


The  fathom  paid  for  in  stoping  is  the  running  or  superficial  fathom ;  that  is,  six  feet 

lieasared  on  the  length  and  the  dip  of  the  vein,  but  varying  in  width  according  to  the 

thickness  of  the  vein.    Estimating  the  average  width  of  the  stope  at  a  little  more  than 

ttiee  feet,  the  weight  of  the  solid  fathom  would  be  ten  tons,  from  which,  as  we  have 

jQtl  seen,  seven  and  six-tenths  tons  of  stamp-rock  are  obtained,  or  about  throe-fourths 

af  the  ground  broken.    According  to  this,  a  fathom  of  stoping  ground  produces  a  cord 

of  stamp-rock,  which  yields,  on  an  average,  six  ounces  of  crude  bullion,  worth  about 

|iOO  in  coin.    The  price  paid  for  stoping  varies  very  much,  according  to  the  character 

of  the  g^und.    It  is  sometimes  as  low  as  $25,  and  sometimes  more  thjin  $50  per  fathom. 

Drifting  costs  from  $12  to  $20  per  foot.    Sinking  the  shaft,  7  feet  wide  by  14  feet  lon^, 

9i  the  date  of  the  writer's  visit  in  1868,  cost  $52  50  per  foot,  the  miners  furnishing  thoir 

0WII  sappUes. 

The  foregoing  notes  concerning  the  operations  of  this  mine  were  obtoAii^  vql  X^[i^ 
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latter  part  of  1868.    Bbortly  thereafter  tlie  compaiiy  becj  .    , ^ 

and,  wbcu  visited  in  1869  but  little  woilc  was  in  progreaa.  A.  few  mitiesB  wan  at  wvtl 
«D  their  own  acconnt. 

There  are  several  claims  od  the  Barroogbs  tliat  have  been  worked  to  ctouMcnHe 
depths,  but,  during  the  paat  year  or  tiro  their  development  has  not  been  Terj  Tigtc 
ontily  prosecuted.  The  Gilpin  naa  steadily  norked  for  a  long  time,  bat,  in  Um  aniuHr 
of  1>^  little  or  nothing  won  in  prngresa  on  that  claim.  The  Firat  NatiooAl  Caoqmj', 
unnins  several  disconnected  claims  on  the  lode,  rvsumed  active  operationa,  in  ItH^  «q 
that  which  adjoins  the  Opbir  on  the  west,  and  have  since  been  steadily  ennged  ii  ita 
development.  Theit  shaft,  on  this  claim,  bos  reached  a  depth  of  nearly  500  tat, 
Stopiug  Las  been  in  proxreos,  during  the  post  winter,  between  the  400-foot  and  47Mmt 
levels,  furoishinft  ores  that  yield  an  avera^of  $10  50,  coin,  per  ton.  A  caiefol  •jTMoa 
of  acconut-keeptng  hna  been  iuan^nruted  in  this  nine,  and  the  following  atatemal^ 
setting  forth  some  of  the  reiinltaof  tbeiropurations,  will  bo  foundinterestuigaathnw- 
iug  liglit  on  the  relations  existing  hetwecu  coat  of  production  and  yield  of  Uw  om.  It 
will  bo  seen  that  the  former  excixds  the  latter,  and  the  experience  of  this  mine  it  on 
illustration  of  the  disadvauto^^  under  which  a  short  claim  is  worked  on  a  vein  Uke  lb* 
BiarrongbB,  a  fair  represoutattve  of  the  Colorado  gold-bearing  lodes.  The  rein  ii 
narrow,  the  average  value  of  the  ore  is  low,  and  the  pay  is  not  uniformly  diatribated. 
A  vein  of  this  character  needs  all  the  advantages  that  may  be  derived  Itmn  ecoDomical 
and  Byelenjalic  methods  of  work.  Hero,  however,  is  a  claim,  1^  f«et  in  length,  workiii| 
through  a  shaft  nearly  500  feet  deep,  the  cost  of  sinking  which  is  10  per  cent,  of  all  tbe 
expenses  of  the  company.  As  the  niiue  bos  no  connection  with  its  neighbors  the  ilvA 
con  only  aid  in  the  development  of  a  small  part  of  the  ground  for  which  it  would  bs 
sufQcieot  if  the  claim  were  longer.  The  cost  of  hoiatiug  works,  the  consumption  ol 
fuel,  labor  of  the  engineers  and  some  other  men,  the  cost  ofsaperiiiteDdeuoe  and  other 
management  of  the  company's  affairs,  ore  nearly  or  quite  as  mnch  aa  tbey  woald  Iwif 
the  production  of  the  mine  were  ten-fold  greater.  Thus,  the  coats  per  ton  ai«  motk 
increased,  and  ore,  rich  enough  to  afford  a  profit  undor  favorable  circnmatauoe^  is  pn- 
duced  at  a  loas  under  existing  conditions. 

This  is  true  of  many  of  the  mines  in  Colorado.  Some  of  the  beet  lode«,  apporeotlf 
possessing  all  the  necessary  qnalities  for  profitable  working,  under  one  comprehMMT* 
and  economical  management,  Eire  divided  into  a  mnltitudo  of  short  oloimo,  wofW 
indepoudeotly  of  each  other,  at  great  expense,  and  losing  their  possible  profits  fcs  tt» 
lock  of  consolidation. 

The  following  statcoient  shows  the  operations  of  tile  mine,  in  detail,  for  fire  watii, 
from  October  9  to  November  13,  1869 : 


Week  ending— 

1 

3 
1 

n 

.5 
o 

s. 
i 

ii 
1 

ft 

i 
1 

1 

11 

1 
I 
1 

1 

3 

i 
1 

P7 

67 

1174 

jBfti 
10  17 

7  7C 

8  08 
4  97 

$1  71 

1  eo 
1  ea 

0  35 

1  93 

{ssa 
n  97 
9  5a 

9  OJ 
690 

r.6 

72 

74 
7G 

«5  3S 
5  3S 
5  3N 
5  38 
4  45 

IT  35 
H  97 
14  41 
n  35 

in« 

11  ul 

All  expeoses  are  included  in  the  foregoing;  among  special  costs  is  included  tbt 
sinking  of  the  shaft. 

The  following  is  a  summary  of  operations  from  October  9,  1869,  to  Jonuacj  1,  lEK^ 
including  the  foregoing: 

Number  of  tons  of  stamp-rock  raised  and  milled WO 

AveniKe  assay  value  in  coin— gold,  825  13;  silver,  $1  94— total (27  W 

Number  tons  smelters' ore  raised  and  sold,  (1  iu6u) US' 

Arerage  asBuvvalae  in  coin— gold,  Jiai  21;  sUver,$lfi  i£i— total f  147  « 

Total  tons  raiseil i«S,B 

Average  assay  value,  coin J28  Si 

Avenige  yield,  per  ton,  of  milling  ore,  in  currency W  B 

Avernge  yield,  per  ton,  of  emp|tin('ore,  in  currency 110  W 

.Average  j'ield,  i>c'r  tou,  of  all  ore,  tu  currency UO 
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cost,  per  ton,  for  ordinary  expenBos  of  mining  and  milling |13  59 

cost,  per  ton,  for  special  expenses r •  2  08 

enigc  cost,  per  ton,  in  oorrency 15  67 

iDg  gold  at  20  per  cent,  premium,  the  average  percentage  obtained  of  the  valne 
»w-gTade  ore  was  39  per  cent,  by  milling,  and  62  per  cent,  of  the  value  of  first- 
,  obtained  by  sale  to  the  smelters. 

9  same  slope  of  Qaart£  Hill  with  the  Burroughs,  but  from  half  a  mile  to  a  mile 
west  of  the  principal  developments  on  that  lode,  and  higher  up  the  vaUey,  is 
group  of  mines  opened  upon  ledges  that  from  their  course,  dip,  and  relative 
seem  to  belong  to  the  same  class  as  the  Burroughs,  Gardner,  Illinois,  and  their 
id  veins,  but  which  present  a  marked  di£ference  in  the  character  of  their  ores, 
:  a  much  larger  proportion  of  argentiferous  galena,  zincblende,  and  sulphurets 
.  Assays  of  the  ore  frequently  show  a  very  high  value  in  the  lost-namea  metal, 
nt  among  those  are  the  California,  Indiana  or  Hidden  Treasure,  Flack,  Mercer 
Forks,  American  Flag,  and  others.  The  Mercer  County  lies  east  of  and  in  line 
•  Flack,  on  what  is  understood  to  be  the  same  vein,  but  the  mines  are  separated 
,  shallow  ravine,  which  crosses  their  course.  The  California  and  the  Indiana 
milar  relation  to  each  other,  the  two  names  applying  to  different  parts  of  one 
)  last  named  lying  west  of  the  ravine,  Just  referrckl  to,  and  the  California  lying 
t.  The  course  of  the  California,  continued  still  farther  east,  shows  it'  to  be 
rly  in  line  and  probably  identical  with  the  Gardner  lode,  already  described, 
between  the  Flack  and  the  California,  having,  apparently,  a  course  consider- 
th  of  east,  and  consequently  fttersecting  both,  if  all  three  are  continuous  and 

It  is.  worked  actively  to  a  depth  of  over  300  feet,  and  yields  very  good  ore. 
srican  Flag,  still  farther  north,  not  far  above  the  bed  of  the  stream,  has  also 
rked  to  a  depth  of  several  hundred  feet  and  gives  indications  of  much  value. 
3  minute  description  of  the  Flack  Mine,  on  the  Flack  lodo,  and  of  the  claim 
ely  known  as  the  Stalker  and  Stanley,  on  the  California  lode,  will  suffice  to 
b  the  general  character  of  this  group  of  veins.  The  Flack  was  one  of  the  early 
es  of  the  district  and  was  worked  in  1862.  The  top  quartz  is  said  to  have 
k  good  deal  of  money.  At  a  depth  of  60  feet  the  crevice  was  small  and  poor  and 
d  so  for  100  or  125  feet  fiirther,  when  a  ^ood  pay-seam  was  found.  Difficulties 
je  owners  led  to  a  subsequent  suspension  of  work,  which  was  only  resumed 
June  of  1868. '  Two  shafts  are  beiu^  carried  down  for  permanent  work,  with 
ition  of  opetiing  ground  by  successive  'evels  and  stopin^  overhand.  One  of 
1  reached  a  depth  of  400  feet  in  1869.  Drifting  and  stopiug  were  in  progress 
ighborhood  of  both  shafts.  The  vein  is  shown  by  these  developments  to  be 
v^aryiiig  from  three  or  four  inches  to  two  feet.  The  walls  are  of  ^leiss,  somc- 
ssiug  into  granite,  and,  where  broken,  frequently  show  lines  ot  bedding  or 
I  dipping  eastward.  The  walls  are  generally  very  well  defined  and  smooth  and 
dences  of  movement  in  the  beautifuUy-polished  and  striated  surfaces  that  are 
n  the  ore  seam  where  in  contact  with  one  or  the  other  wall.  Sometimes  there 
ictly-markcd  selvage  of  clay  between  the  wall  and  the  harder  filling  of  the 
ie  vein-matter  is  chiefly  quartz ;  where  associated  with  pay  it  is  of  a  softened 
imes  friable  character,  mixed  with  some  feldspar ;  where  poor,  it  is  harder, 
is  forming  a  ci'anulitic  mixture  of  qpartz  and  feldspar.  This  is  generally,  not 
liis  but  in  other  veins  of  the  district,  the  chifracter  of  the  **  cap "  or  barren 
f  the  lode.  The  "  cap,"  a  term  usnally  employed  to  express  the  impoverished 
I  of  the  vein,  may  be  due  either  to  the  pinching' together  of  the  walls  of  the 
r,  where  the  latter  maintain  tbeir  regular  distance  apart  from  each  other,  to 
;  of  the  vein  with  barren  rock,  usually  resembling  granulite  or  the  granite  of 
try.  Thus  in  the  east  shaft  of  the  Flack,  which  passes  through  a  hundred 
ore  of  "cap,"  the  walls  were  observed  to  be  two  feet  or  more  apart:  on  the 
U  there  seemed  to  be  a  fissure  by  itself,  only  an  inch  or  two  wide,  and  filled 
ft  clayey  and  siliceous  material,  next  to  which  was  a  belt  of  barren  rock  that 
describc'd  us  a  granulite,  or  a  granite  poor  in  mica ;  and  north  of  that,  next 
.  wall  of  the  vein,  another  and  wider  l>elt  of  true  vein-matter.  Bunches  of 
r  may  be  found  in  places  scattered  through  the  "cap."  This  condition  ot 
ly  suggest  the  idea  that  these  veins  were  originally  formed  or  filled  by  dikes 
)  or  granulite,  and  that  by  a  subsequent  enlargement  or  widening  of  the  fissure 
ous  and  metal-bearing  vein-matter  was  introduced  by  other  processes  of  infil- 
:  segregation  by  which  it  is  generally  believed  that  fissure  veins  have  been 
he  ore-seams  and  their  gangue  are  frequently,  indeed  generally,  arranged  in 
landed  form,  with  a  considerable  degree  of  parallelism  and  with  the  drusy 

of.  true  vein  filling.  Movement  in  the  walls  would  naturally  occasion  the 
.ty  in  the  width  of  the  crevice  and  the  shattering  or  fracturing  of  tbe  original 
2rial  would  afford  opportunity  for  the  intermixture  of  the  newer  vein-matter 
old.  ^lovement  in  the  case  of  the  vein  now  under  consideration  is  clearly 
I  by  the  "  slickensides,"  or  polished  surfaces,  already  referred  to. 
dready  been  stated  that,  where  ore-bearing,  this  vein  carries  a  considecahlft 
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proportion  of  zincblende  and  galena*  These  occur  sometimes  intimately  mixed  with  Ae     i 
iron  and  copper  pyrites,  while  in  some  places  they  arc  arranged  in  distinctly  aepantid     i 
seams.     In  the  stopc  east  of  the  east  siiaft  the  vein  was  lH  or  15  inches  wide;  ontbe     ^- 
uorth  wall  was  a  very  thin  selvage  of  sotY,  clavey  material,  followed  by  a  seam  of  dark-     : 
cult>rod  blende  and  galena,  two  or  thcee  inches  wide,  somewhat  mixe<l  with  and  mc*     1 
ceeded  by  a  seam  of  greenish,  siliceons.  and  perhaps  talcose  vein-matter,  carrying  finely-      I 
divided  iron  pyrites ;  then  a  seam  of  solid  iron  pyrites,  two  or  three  inches  thick:  the      \ 
rcinuimler  of  the  vein  was  a  qnartzose  material  carrying  finely^Iistribntetl  pyritrs      I 
suitable  for  crushing  in  the  stamp  mills.    In  this  place  there  was  but  little  cupiurr      | 
present,  thonjrh  elsi^where  copper  pyrites  is  sometimes  largely  represented,  and  «i^-      • 
tiferons  gray  copper  wcurs  sometimes  with  the  galena  and  the  zincblende. 

Concerning  the  yield  of  the  rock,  on  a  large  working  scale,  but  little  positive  in- 
formation was  available  The  stamp-rock,  it  is  said,  yiekls  about  one  onnce  of  retorted 
amalgjim  per  ton  ;  this,  however,  contains  sufficient  silver  to  reduce  its  value  coiuid- 
erably  below  that  of  the  bullion  pnMlnced  by  those  mines  whost>  ores  are  poor  in  nilver. 
The  average  value  of  the  ounce  of  bullion  obtained  from  the  Flack  ores  is  stated  at 
$13.  m  coin. 

The  higher  class  of  ores,  carrying  considerable  silver  and  combine<l  with  lead,  linf, 
anil  cop]M>r,  are  reserved  for  smelting.  One  lot  of  nine  terns,  sold  to  Profensor  Hill 
eariy  in  Ir'iiO,  gave,  by  assiiy,  7  ounces  of  fine  gold  and  iiri  ouuces  of  tine  silver  jier  ton. 

The  total  pnKluctiou  of  the  mine,  since  the  present  mauagi'ment  began  operations, 
coulil  not  be  ascfrtained.  The  miiie  is  provided  with  a  small  portable  engine,  of 
which  the  cylinder  is  9  inches  in  diameter,  thi^  is  placed  between.the  two  working 
shafts,  but  n«?ar  the  western  one.  commanding  l»oth  for  hoisting.  The  winding  apptra- 
tu8  is  operated  in  the  manner  already  described,  by  lueanH  of  lieltiiig. 

The  California  lode  has  of  late  attracted  more  attention  than  any  of  its  neighbom, 
having,  within  a  e4»uple  of  years,  gained  a  great  reputation  by  re.ison  of  the  abnndauce 
and  richness  of  its  ores.    It  was  discovered  several  years  since,  and  has  been  worked 
more  or  less  since  I?j()4.    It  is  nearly  parallel  to  the  Flaek.  and  'MH>  or  4U0  feet  north  o£ 
that  lode.    It  is  traced  for  many  liundrcd  feet  in  length.   West  of  the  dry  gulch,  near  the 
Stalker  and  Stanley  claim,  the  lo<le  is  known  <as  the  Indiana,  and  has* been  sunk  upon 
in  various  places  along  its  course.    The  only  parties  working  on  that  part  of  the  lotle 
in  li^Ci)  were  three  men,  who  had  reached  a  depth  of  150  feet,  aim  were  taking  wit 
good  ore  (»f  both  elas.<^^s — that  is,  for  smelting  and  milling.    East  of  the  gnlch  is  tbc 
prineipnl  claim  on  the  lode,  formerly  known  as  that  of  Stalker  and  Stanlev,  but  tbe 
ownershii»  has  lately  eliange<l  hands.    This  claim  is  MOO  feet  long.    East  of  it  the  loile     i 
has  been  tnieed  and  somewhat  prospected  for  a  distance  of  some  hniidreds  of  feet,  and 
apjKireiitly  continues  iu  its  course?  until  it  merges  into  or  becomes  identical  with  tlw     ; 
Gardner.    Tlli^  is  not  fully  established  as  a  fact,  and  is  doubted  by  some ;  but  it  seems     f 
qtiite  probable  from  jnesent  developments.  *  | 

The  Stalker  and  Stanley  elaiin  has  been  worked  to  a  depth  of  475  feet.  The  ma/fl 
shaft,  .'>0  tWt  east  of  the  west  b«iun<lary.  had  r»*aclied  that  depth  in  August.  leCU.  while 
the  ea.st  shaft,  HW  feet  east  of  the  last  named,  was  down  *^H)  fret.  Between  the  two 
shafts,  (Tinsiderable  sloping  had  been  done,  !)ut  the  ground  was  whole  below  the  3lV- 
foot  levrl. 

From  the  development-*  thus  made  the  lode  appears  to  possess  the  characteristics rf 
a  well-di-lined  fissure  vein.  It«  course  is  north  t^r>-^  east.  The  dip  is  slightly  to  the 
south,  abt>nt  K7-  fii)ni  the  horizon.  The  walls  are  smooth  and  very  regular.  They  aw 
from  two  to  six  iW-t  apart,  and.  in  the  slopes  visited  at  the  time  referred  to,  the  wbolif 
space  was  lilh*d  with  jiay-ground.  The  gangue  is  a  «iuartzose  material,  geuenilly 
reseiublinu:  that  alrea«ly  dfseribed  as  the  characteristic  tilling  i)f  tho  veins  of  this 
region.  The  ore  is  ehielly  iron  and  copptrr  pyrites,  carrying,  in  bunches  or  pocket*. 
coii>iderable  quantities  of  galena  and  zincblende,  ]»articularly  the  last  named.  There 
is  commonly  a  s««am  of  first-class  ore.  associated  with  a  wider  belt  of  milling  ore. 

During  iMil)  tlie  ground  was  unusually  proiluctive.  Aeconling  to  the  statement.*  of 
the  proprietors,  not  more  th:in  one-eighth  of  all  the  rock  bn>keu  iu  the  mine  was 
thrown  away  as  pi»or;  while  one  ton  of  ore  in  ten  was  said  to  be  lit  for  smelting.  Pae 
value  of  the  milling  roek  was  said  to  be  very  high,  yielding  an  avenige  of  V2  (maces 
of  amalgam  to  the  cord,  the  ounce  being  worth  aboiit  a  little  more  than  813,  in  coin. 
A^'cording  to  this,  the  milling  ore  yielded  about  s-21  ]H*r  ton,  in  coin.  The  averai?) 
content.N.  by  assay  of  over  41HJ  tons  of  smelting  ore  sold  at  the  smelting  works,  was 
n«\irly  'A  iMinces  of  line  gold  and  I'i  ounces  of  line  silver  piT  ton. 

The  uiiiwi  has  not  always  been  in  such  go<Ml  fortune.  When  lirst  opened  the  surface 
quartz  was  taken  out  about  40  feet  deep,  and  was  worked  with  profit.  The  shali  then 
eiictmntered  poor  gnnind,  which  it  passed  through  for  HO  feet.  It  has  since  Ixt-n 
shown  that  then^  was  excellent  ground  only  a  few  feet  from  the  shaft,  wliieh  remained 
undiscovered  because  no  drift  was  run  toward  it  from  the  shaft.  At  the  depth  oif  l*'^ 
fiM't  the  shaft  reached  ore-bearing  ground  that  yielded  about  7  ounces  to  tho  conl.  or 
?12  to  i^V.i  per  ton.  Tho  yield  has  greatly  improved  since  opening  the  stopes  between 
tLe  sbat'ts. 
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In  Angnst,  1869,  there  wero  twenty-four  men  employed  at  the  mine,  sixteen  of  whom 
were  sloping.  With  this  force  abont  30  tons  of  ore  per  day  wero  mined  and  raised. 
Sinldng  cost  $15  to  $20  per  foot ;  stoping  $12  or  $18  per  fathom.  A  detailed  statement 
of  costs  could  not  bo  obtained ;  but  t£o  mine  is  said  to  have  yielded  a  net  profit  of 
tlO,000  during  the  summer  of  1869. 

The  mine  is  proyidu<l  with  a  small  hoisting  efagino.  Botli  rock  and  water  are  raised 
in  buckets.  Four  hours  per  day  are  reouired  for  the  engine  to  raise  the  water  from 
the  mine.  From  reliable  sources  the  yield  of  this  mine  to  its  owners,  from  January  1 
to  August  1, 1870,  appears  to  have  been  about  $75,000,  including  the  product  of  the 
fint-eloss  ore.  This  latter  amounted  to  409  tons,  of  which  the  average  price  paid  in 
eorrency  by  the  smelters  to  the  mine  was  $41  90  per  ton. 

Korth*  of*  Quartz  Hill,  separated  from  it  by  Nevada  Gulch,  and  lying  between  the 
latter  and  Eureka  Gulch,  is  Gilnnell  Hill,  which,  since  mining  first  begun  iu  Colorado, 
has  been  the  scene  of  active  work.  Its  general  trend  is  east  and  west,  and  it  contains 
annmber  of  valuable  veins,  the  general  course  of  which  is  east  and  west,  or  between 
that  and  northeast  and  southwest.  The  most  developed  of  those  is  the  Gunnell  lode, 
that  crops  out  on  the  northern  slope,  not  far  below  the  crest  of  the  hill,  and  which  has 
been  worked  to  a  depth  of  about  500  feet,  the  oi>ened  mines  covering  a  length  of  nearly 
1^  feet.  The  general  features  of  this  Imle  are  much  the  same  as  those  of  veins 
already  described  in  this  chapter.  The  vein  is  said  to  have  been  one  of  tho  most  pro- 
dnctive  of  the  couiUry  in  early  days,  and  it  possesses,  doubtless,  as  much  merit  as 
mai^  of  those  that  are  now  being  wrought ;  but,  owing  to  vaiious  ditliculties  'and 
hinderances,  some  of  them  quite  independent  of  the  intrinsic  merits  of  the  property, 
the  work  of  mining  on  this  lode  was  suspended  some  time  ago,  and  is  not  yet  re- 
anmed.  The  principal  mines  on  this  lode  are  supplied  with  hoisting  and  milling 
machinery,  and  the  increasing  activity  attending  mining  operations  in  Colorado  will 
he  likely  to  occasion  renewed  efforts  to  bring  them  into  successful  and  profitable  opera- 
tion. On  this  hill  are  several  other  less  developed,  but  very  promising  ledges,  some  of 
yhich  have  been  lately  opened.  Among  these  is  the  Fairview,  which  was  first  bronght 
into  notice  in  the  early  summer  of  1868.  It  has  since  been  worked  steadily,  producing 
fock  of  excellent  quality,  and,  it  is  said,  has  been  a  source  of  great  protit  to  the  own- 
ers. Its  ore  is  chiefly  iron  pyrites,  yielding  from  one  to  two  ounces  of  crude  bullion 
per  ton. 

On  the  opposite  side  of  Eureka  Gulch,  and  farther  east,  is  Casto  Hill,  tho  location  of 
in  actively-worked  and  promising  mine,  belonging  to  the  Barrett  Mining  Company, 
Md  opened  on  what  is  known  as  the  Winnebago  lode.    This  lode,  nearly  parallel  to  tho 
Gnunell,  has  a1)oiit  an  east  and  west  course,  dipping  vertically,  or  somewhat  inclined 
to  the  south.    The  Barrett  Company  own  400  feet,  and  have  worked  it  by  means  of  a 
Binjrle  shaft  some  tU)0  or  400  feet  deep.    This  shaft  has  passed  through  variable  ground, 
having  encountered  *'cap''  or  barren  rock  at  about  100  feet  from  the  surface,  and  strik- 
ing pay  ground  again  100  feet  deeper.    Tho  ground  is  opened  by  levels  and  worked  by 
hack-Htoping.    About  one-third  of  the  rock  broken  is  said  to  be  good  fur  stamps,  and 
mnch  of  tho  poor  rock  is  selected  below  ground  and  left  on  the  stulls.    Tho  ore  is 
chiefly  iron  iiyrites,  with  but  a  small  proportion  of  copin^r.    Tho  presence  of  free 
gold  is  frequently  noticed.    The  present  manager  treats  all  his  ore  by  the  stamping 
pnxress,  though  some  experimental  lots  of  first-class  ore  have  been  selected  for  other 
more  exact  mi>thods.    One  such  lot  of  24  tons  gave,  by  assay,  4  ounces  of  fine  gold  and 
4  ounces  of  fine  stiver  to  the  ton.    Tho  whole  m:iss,  when  stamped,  yields  on  an  aver- 
age 4  ounces,  or  $64  worth,  of  crude  bullion  to  the  cord,  or  abont  $8  50  coin,  per  ton. 
The  tailings,  after  leaving  tho  mill,  are  said  to  assay  1  ounce  or  more  to  tho  ton,  and 
are  reserves!  for  further  treatment.    The  mine  is  furnished  with  hoisting-power,  con- 
sisting of  an  engine,  tho  cylinder  of  which  is  14  inches  in  diameter,  and  one  l>oiler  of 
adequAto  capacity.    Tho  winding  apparatus  is  tho  common  spool,  driven  b^  belting 
and  controlled  by*  a  friction-brake.    Tho  water  is  raised  iu  a  barrel  by  this  means. 

The  machinery  is  set  up  at  the  mouth  of  the  shaft,  and  driven  a  fan-blower  for  venti- 
lation, as  there  is  but  one^hafl.  A  twenty-stamp  mill  is  set  up  in  a  wing  of  the  same 
building  and  driven  by  tho  power  just  described.  Tho  stamps  weigh  500  pounds  each 
and  drop  18  inches  28  times  per  minute.  They  crush  a1)out  2  cords,  or  15  tons,  per  day. 
Milling  operations  commenced  in  July,  1868,  and  are  said  to  have  Ixien  conducted  with 
profit.  The  convenience  of  tho  mill  to  the  mine,  and  tho  economical  arrangement  of 
the  whole,  afford  some  advantages  for  working  at  a  low  cost. 

Although  tho  minei'ul  veins  of  Gilpin  County  are  chiefly  valuable  for  their  gold, 
there  are  some,  as  has  been  already  shown,  that  carry  a  considerable  proportion  of  sil- 
ver. In  addition  to  these  there  are  a  few  that  are  only  valuable  for  silver,  and  which 
possess  no  gold  at  all,  or  so  little  that  it  is  practically  unimportant.  The  development 
of  these  silver  veins  has  not  progressed  very  far,  but  within  a  year  past  they  have  at- 
tracted increased  attention  and  are  now  of  growing  importance.  Tho  Coaley  and  Gil- 
pin lodes  are  among  tho  more  recent  and  valuable  disco veiies  of  this  class  of  veins. 
They  are  situated  in  Slaughter-House  Gulch,  a  ravine  on  the  north  side  of  Clear  Creek, 
a  half  mile  or  more  below  Black  Hawk;  they  were  opened  late  iu  18G8. 
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The  Gilpin  apparently  crosses  the  ravine  with  a  northeast  and  sonthwest  oonne, 
dippiuff  almost  Tertically.  It  is  opened  by  a  tunnel  on  the  west  side  of  the  goldi, 
about  30O  feet  in  length.  The  Coaiey  crops  out  about  60  or  70  feet  south  of  the  mootk 
of  the  Gilpin  tunnel.  Its  course  is  nearly  east  and  west,  and  its  dip  is  to  the  north  st 
about  30^  from  the  horizon.  The  two  veins,  therefore,  intersect  each  other.  The  work 
done  upon  them  thus  far  is  not  sufficient  to  determine  positively  whether  they  are  inde* 
pendent  veins  or  one  of  the;n  a  branch  of  the  other.  The  depth  reached  in  Angoit, 
1869,  did  not  exceed  40  feet. 

The  inclosing  rock  is  of  the  same  gneissic  or  granitic  character  which  prevails  in  thii 
district.  The  walls  of  the  vein,  whore  visible,  especially  the  north  wall  of  theCoslev, 
are  pretty  well  defined ;  the  crevice  is  not  large  in  cither  vein.  The  gangne  is  chieij 
(quartz ;  the  ore  consists  of  galena  and  zinc-blende,  both  apparently  argentiferoua,  a 
httle  copper  and  iron  pyrites,  argentiferous  sulphurets,  and  native  silver.  The  latter, 
in  some  selected  specimens,  is  very  abundant.  Some  of  the  assays  of  this  ore  show  s 
very  high  value  in  silver,  but  no  gold.  Seven,(y-three  tons  of  this  ore,  sold  for  smelt- 
ing, contoiued  on  the  average  215  ounces  of  fine  silver  per  ton^ 

GLEAB  GBEEK  COUNTY. 

The  past  year  was  marked  by  increased  activity  thronghont  tWi 
county ;  but  the  production  of  silver  ore  is  still  limited,  not  exceeding 
2,000  tons  per  annum.  More  than  three-fourths  of  this  amount  was  fur- 
nished by  the  Terrible,  Baker,  Brown,  Coin,  Snowdrift,  Seaton,  Bel- 
mont, Cashier,  and  Mendota  mines,  the  remainder  being  made  up  of 
small  lots  from  numerous  minor  lodes,  some  of  which,  however,  bid  fair 
to  become  highly  productive  under  judicious  management.  In  my  last 
report,  (page  369,)  after  showing  the  aggregate  capacity  of  the  redac- 
tion works  of  Clear  Creek  Countyto  be  12,000  tons  per  annum,  I  re- 
marked : 

However  strong  the  people's  faith  may  be  in  the  productiveness  of  the  silver  mincii 
there  is  not  at  present  the  least  possibility  of  supplying  half  that  amount.  In  hei, 
my  boldest  cxpectiitions  will  be  surpassed  if  5,000  tons  of  good  ore  are  furnished  by 
tbo  mines.  Whoever  has  seen  extensive  and  well-developed  lode^,  and  is  acquainted 
with  the  production  of  such,  must  know  that  only  a  limited  number  of  workmeu  can 
be  profitably  employed  in  a  lode,  the  development  of  which  has  been  accomplishi'doDly 
to  a  certain  dcgroe.  In  order  to  steadily  increase  the  ore  production  of  a  miue,  it  is 
not  enough  to  i^art  a  couple  of  new  stopcs ;  the  main  object  must  always  bo  to  kt!«ep 
opening  the  ground  ahead,  so  that  there  shall  be  always  ore  enough  in  sight  to  main- 
tain a  steady  and  continuous  production.  The  quantity  of  ore  extracted  from  a  mine 
reasonably  ought  to  be  in  direct  proportion  to  the  quantity  of  ore  in  the  reserves:  and 
as  there  are  at  this  time  only  half  a  (lozen  lodes  in  and  about  Georgetown  which  might 
be  called  even  partially  developed,  it  is  utterlj"  absurd  to  expect  12,000  tons  to  be  ex- 
tracted the  ensuing  year,  without  endangering  the  continuous  delivery  of  ores  for  the 
following  years.  • 

These  observations  were  pronounced  unjust  when  they  were  first 
made,  and  the  commissioner  was  accused  of  "croaking,^  anci  '* bearing'* 
the  silver  mines  of  Colorado.  They  can  now  only  be  blamed  as  too  lib- 
eral in  their  estimates ;  and  it  remains  to  be  seen  whether  even  the  pro- 
duction of  1871  will  come  up  to  them. 

Besides  the  Terrible,  Baker,  Brown,  and  Coin,  yhi'ch  have  been  cou- 
tinuously  worked  since  18G8,  the  Cashier,  Snowdrift,  Mendota,  and  Sil- 
ver Plume,  on  Sherman  Mountain,  and  the  Belmont  and  Stevens,  on 
McClellan  Mountain,  are  assuming  prominent  rank  among  the  prodQC^ 
ive  lodes.  The  most  noteworthy  development,  however,  is  that  of  the 
Seaton,  near  Idaho,  which  has  been  thoroughly  demonstrated  to  be  a 
lode  of  large  capacity  and  value.  Small  lots  of  very  rich  ore  are  w^ 
and  then  reported  from  the  O  K,  Federal,  Magnet,  and  several  other 
lodes.  Little  is  heard  of  the  Astor,  Clift,  Comet,  Junction,  Herkimer, 
Gilpin,  and  many  other  veins,  formerly  counted  among  the  most  prom- 
ising; and  nothing  is  doing  in  the  Equator,  Lily,  and  Griflith.  In 
some  of  these  mines  the  workings  are  in  barren  ground ;  in  others,  the 
ore  is  of  too  low  a  grade  to  pay  expenses  at  present  rates ;  others  are 
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aiting  the  time  when  they  will  be  intersected  in  depth  by  some 
iiiiheroas  tannel  companies ;  and  others  again  have  ^'  lost  the 
^  which  mast  be  hunted  for  with  cross-cats.  As  a  general  thing, 
3e  said  that  work  with  a  view  to  thorongh  and  systematic  devel- 
is  going  on  only  in  the  Terrible,  Brown,  Snowdrift,  Mendota, 
,  Seatou,  and  perhaps  the  Baker,  Stevens,  and  Belmont.  The 
v  of  the  other  mines  worked  are  merely  prospecting  shafts  or 
y  or  irregnlar  stopes  upon  occasional  pockets  or  bonanzas.  There 
jral  instances  of  good  lodes  lying  idle  by  reason  of  joint  owner- 
id  disagreements.  One  evil  of  former  days — the  representation 
k  companies  by  incompetent  superintendents — appears  to  have 
d  at  last.  So  far  as  I  know,  the  affairs  of  mining  companies  in 
mty  are  now  managed,  without  exception,  by  earnest  and  prac- 
en. 

rding  to  statements  published  in  the  Oeorgetown  Miner,  of 
ber  29,  1870,  the  total  product  of  the  Brown  mine,  up  to  that 
as  $166,554  55,  coin  value.  The  greatest  depth  from  the  surface 
d  on  the  mine  was  200  feet.  There  are  two  levels  in  the  mine. 
b  apart,  one  500  and  the  other  250  feet  in  length,  making  a  total 
eet  of  stoping  ground.  The  total  product  of  the  Terrible  mine, 
ate,  was  $270,000,  coin  value.  In  the  west  portion  *of  the  mine 
tioms,  and  in  tJie  east  portion  of  the  mine  130  fathoms,  had  been 
out.  The  total  net  profits  of  the  Federal  mine,  up  to  date,  were 
The  total  amount  of  work  done  on  this  mine  was  four  months' 
)r  one  man.  The  bullion  product  of  the  Baker  mine  for  eleven 
;,  ending  September,  1870,  was  $27,556  97,  coin  value, 
botal  production  of  silver  from  the  county  during  1870  was  about 
>0,  including  shipments  of  ore.* 

Stevens  lode,  on  McClellan  Mountain,  deserves  particular  men- 
1  account  of  its  extraordinary  location.  An  article  in  the  Over- 
ionthly,  for  December,  1870,  describing  an  excursion  to  the  sum- 
Gray's  Peak,  pictures  the  wild  canon,  across  which  the  Baker 
3  Stevens  mines  look  at  each  other,  in  the  following  language : 

his  point  (Bakerville)  we  leave  Clear  Creek,  and  follow  np  a  tributary  known 
.  Ttie  road  now  mounts  more  steeply.  The  pines  and  quaking-aspe,  dwarfed 
it  in  statnre,  come  close  to  ns  as  we  ride,  as  though  they  wore  lonesome,  and 
along  the  road  to  catch  a  social  glance  or  word  from  a  passing  traveler.  The 
d  squirrels,  so  plenty  a  mile  below,  suddenly  cease  to  be  seen  or  heard.  The 
stilineHS  or  the  upper  air  makes  itself  felt.  Presently  we  have  emerged  from 
belt  of  timber,  and  are  alone  with  Heaven. 

t  yet ;  hundreds  of  feet  above  us  yet,  on  the  side  of  Kelso  Mountain,  are  the 
s  of  the  Baker  mine.  A  shanty  may  mean  anything ;  but  a  house  with  a  chim- 
ligu  of  permanent  habitation.  At  that  warning  linger.  Solitude  gets  up  and  goes 
>iess,  barring  the  Baker  mine,  the  scene  is  grand  as  Nature  before  the  Age  of 
•n  the  ngbt,  KeLso  Mountain  turns  to  us  a  rounded,  conical  form,  grass  clad, 
eft,  McClellan  Mountain  presents  a  circling  ridge,  the  face  turned  toward  us 
i  steep  and  rugged  a^  it  can  be  and  not  fall  over.  Whoever  has  ascended  Ve- 
md  remembers  how  the  central  cone  arises  from  within  the  surrounding  preci- 
a  former  crater,  will  comprehend  the  general  position  of  the  parts  of  this  wild 
But  these  rocks  are  not  volcanic.  The  further  side  of  McClellan  is  sloping,  like 
of  {Celso ;  and  the  further  side  of  Kelso  is  rough  and  perpendicular,  like  this 
[cClellan ;  and  the  ridge  of  McClellan  does  not  completely  surround  Kelso,  but 

Miner  gives  the  following  estimate,  which  somewhat  exceeds  my  own  calcnla- 
Ils  I  do  not  know  its  authority  or  the  detailed  items  of  which  its  aggregates  are 
>,  I  quote  the  declaration  without  comment :    - 

ng  the  year  1868  Clear  Creek  County  shipped  |91,820  35,  coin,  in  bullion ;  in 
shipped*  $400,354,  coin,  and  in  1870  we  added  $481,354  08,  coin,  to  the  supply 
n  of  the  world.  From  present  indications  we  anticipate  that  the  shipments  for 
1871  will  be  over  |750,000  in  coin,  with  a  strong  probabUity  of  amodnting  to 
)  million  dollars." 
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at  it«  fVirthor  end  soars  up  into  two  peaks,  and  there  stops.  These  two  peaks  ne 
Gray's  and  Irwin's;  and  as  we  Journey  they  come  into  full,  near  view,  ttovtk  behind  the 
head  of  Kelso. 

I  am  glad  enough  that  the  scene  is  not  volcanic.  This  gray  sranite,  or  gn^at,  hu 
far  greater  yariety  and  beauty  of  form,  and  gives  us  delicate  shadows.  Though  it  may 
lack  the  imperial  purples  of  trachytes  and  tufas,  seen  in  the  distance,  it  does  not  oiler 
ns  their  horrid  blackness  seen  near  by.  Besides,  there  are  dainty  grasses  and  blosMmH 
that  sometimes  hang  by  one  hand  from  clefts  in  the  granite,  and  swing  in  the  viad. 
Yosemite,  Smoky  Valley,  and  Gray's  Peak — let  the  lava  |>eople,  with  their  Snaki 
Cafions,  Shoshone  Falls,  and  gloomy  Dalles,  match  this  granite  trio,  if  they  can ! 

It  is  lucky  that  our  path  doesn't  lie  up  that  face  of  McClellan  Mountain.  Lief  it 
couldn't ;  it  would  have  to  stand.  No  mortal  could  climb  there  without  wings.  But 
what  is  that,  a  thousand  feet  up  the  cliff  f  A  house — ye  gods  I  a  boarding-house!  Tba 
glass  shows  us  fragments  of  a  zig-zag  trail,  interspersed  with  ladders,  where  the  preci- 

Sices  are  otherwise  impassable.  Now  we  see  at  the  foot  of  the  clifif  another  house,  and 
etween  the  two  fine  hnes,  like  a  spider's  web,  stretch  through  a  thousand  feet  of  sii-. 
That  is  the  somewhat  celebrated  Stevens  mine ;  the  men,  Inmbef,  provisioua,  etc.,  an 
all  carried  up,  and  the  ore  is  all  brought  down,  by  means  of  one  of  the  ingenious  i?iie 
tram-ways  now  becoming  common  in  Colorado.  How  the  mine  was  ever  dlscoveU'd  I 
cannot  say — somebody  must  have  **  lit  on  it." 

The  wire  tram- way  alluded  to  in  the  foregoing  description  is  similar 
to  that  constrncted  some  years  ago  at  the  Brown  mine,  and  describe! 
on  page  372  of  my  last  report.  Another  of  the  kind  was  ei*ected  by 
Mr.  Kurz  for  the  Griffith  mine  below  Georgetown.  In  this  instance 
great  capacity  of  transportation  was  desire<l;  and  the  tram-way  was 
mt^de  in  a  most  snbstantial  and  ex])ensive  manner,  at  a  cost,  I  am  in- 
formed, of  considerably  over  $10,000.  Mr.  Kurz  is  said  to  have  planned 
the  tram- way  at  the  Stevens  mine,  which  is  light  and  of  small  capacity, 
and  cost  but  $1,180.  The  use  of  gas-pipe  for  the  supports  saved  thou- 
sands of  dollars  in  preparing  foundations.  The  self*a<yusting  arrange- 
ment for  keeping  the  cables  taut,  under  alternations  of  load  and  of  tem- 
perature, is  likewise  ingeuious  and  advantageous.  The  following  accomit 
of  the  works  and  mine  is  condensed  from  the  Georgetown  Miner: 

The  tram-way  consists  of  two  wire  cables,  each  of  which  is  six-tcutbs  of  an  inch  in 
diameter,  extending  from  the  lower  adit  on  the  Stevens  lode  to  the  ba^e  of  the  bill  a 
distance  of  867  feet-*  The  supports  for  the  wirt^s  are  made  of  gas-pipe,  3  inches  in 
diameter,  ui>on  the  top  of  which  are  wroiight-iron  T's,  securely  let  into  the  gas-pipe, 
upon  the  top  of  which  T's  the  wire  rope  rests.  The  gas-pipe  is  set  into  the  rock  tea 
depth  of  2*2  inches,  and  is  securely  fastened  with  lead.  The  distance  from  the  lower 
platform  to  the  first  8up])ort  is  six  hundred  feet,  the  cables  resting  on  their  supports 
with  a  firmness  remarkable  for  such  a  long  streteh  of  unsupported  rope.  We  were 
impressed  with- the  highly  ingenious  manner  of  fastening  the  cahles  at  the  base  of  the 
hill,  which  both  tightens  the  ropes  and  at  the  same  time  holds  them  perfectly  secure. 
Two  levers,  one  end  of  which  is  securely  bolted  to  the  solid  foundation,  yet  in  such  a 
manner  as  to  allow  an  npward  and  downward  motion  of  the  lever,  receive  theend«vf 
the  cables,  which  are  fastened  to  the  levers  near  the  bolted  end,  the  outer  ends  of  the 
levers  being  weighted  with  rock.  This  contrivance  takes  up  all  loose  cable  hs  the  ropes 
may  slacken.  The  tram-way  works  to  perfection.  Already  there  ha.M  been  7,000  feet  of 
lumber  taken  up  the  cables,  and  thirty  tons  of  ore  lowered  to  the  base  of  the  moan- 
tain,  demonstrating  that  the  method  employed  by  Mr.  Lowe  in  erecting  this  tram-way 
is  a  snccessful  one.  We  are  surprised  when  we  look  at  this  vast  undertxtkinff  that  do 
lives  have  been  lost  in  erecting  the  work,  as  the  supports  have,  from  necessity,  been 
]>laced  on  the  brinks  of  precijiices.  We  were  told  of  many  narrow  escapes  of  life 
made  by  Mr.  Lowe  and  some  of  his  men,  who,  in  the  prosecution  of  the  work,  were 
often  in  positions  far  from  safe.  The  Stevens  mine  is  opening  splendidly.  A  substan- 
tial dwelling-house  has  been  built  upon  the  mine,  seven  mouths'  provisions  stored  at 
the  same  place,  and  work  will  be  actively  carried  on  all  winter.  Two  drifta  will  ho 
run,  each  200  feet  in  length,  and  a  winze  will  connect  the  two.  All  the  ore  will  be  sent 
to  the  base  of  the  mountain  by  the  tram-way.  There  will  also  be  100  fathoms  of  ston- 
ing done,  for  which  contracts  have  been  let.  When  the  drifts  are  completed  there  vul 
be  a  passage  completely  through  the  ridge,  and  all  waste  material  and  debris  wiD  be 
dumped  on  the  opposite  slope  of  McClellan  Mountain.  The  Stevens  is  a  fine  lode.  The 
crevice  is  a  large  one,  and  carries  a  good  pay  streak.  The  ore  being  rich  in  lead,  it  car- 
ries on  an  average  $200  to  the  ton  in  silver.  It  will  be  recollected  by  our  readers  tiiat 
the  ore  from  this  lode  took,  at  our  fair,  a  premium  of  a  silver  medal  for  the  "  larseit 
and  best  collection  of  lead  ores  carrying  uie  largest  percentage  of  precious  metui 
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the  let  of  October  the  mine  has  produced,  from  diifthig  akme,  at  a  cost  of  |3^00, 
tons  of  ore,  which  will  yield  |2iX)  per  ton.  This  is  an  unnsnally  godd  yield  for 
line,  and  serves  to  show  the  character  of  the  property. 

is  mine  is  owued  by  the  Crescent  Silver  Mining  Company,  a  Cin- « 
irti  organization. .  Mr.  Theodore  H.  Lowe,  referi^  to  in  the  forego- 
M^coant,  is  the  superintendent. 

nong  the  new  mines,  not  mentioned  in  my  former  reports,  the  Snow- 
and  Silver  Plume,  on  Bepublican  Mountain,  deserve  particular 
ription.  1  have  visited  these  mines  personally,  but  I  prefer  to 
e  concerning  them  portions  of  an  account  of  much  later  date,  in 
Colorado  Miner : 

»e  two  mines  are  situated  about  1,400  feet  above  the  level  of  the  creek,  and  are 
ed  by  a  good  trail,  a  little  over  a  mile  in  length.  The  surface  improvements  com- 
a  boarding-hou0e,  &c.,  and  also  a  crushing  and  sampling  mill,  at  the  foot  of  the 
run  by  water  power,  in  which  aU  ores  produced  will  be  dried,  crushed,  sampled, 
acked. 

3  Snowdrift  lode  is  entered  by  a  short  cross-cut  tunnel,  SO  feet  in  length ;  at  the 
f  which  a  shaft  has  been  sunk  on  the  vein  to  the  depth  of  200  feet.  Fifty  feet  be- 
he  level  of  the  windlass  on  the  shaft  a  drift  has  been  run,  180  feet  in  length ;  50 
lelow  this  drift  there  is  another  level,  150  feet  in  length ;  and  50  feet  below  this 
d.  level  is  a  third  level,  130  feet  in  length.    At  a  dhitance  of  idO  feet  from  the 

three  winzes  connect  the  levels,  providiuji;  perfect  ventilation  and  opening  three 
•A  of  ground,  each  50  by  100  feet,  for  stopmg.    Comparatively  a  small  amount  uf 

is  aSi  that  now  remains  to  be  done  to  open  up  three  more  blocks  of  stoping 
id,  each  of  which  will  also  be  50  by  100  feet  in  length.  When  in  this  mine  we 
id  all  the  workings,  passed  down  the  shaft,  walked  through  the  drifts,  and  climbed 
le  different  winzes,  and,  candle  in  hand,  examined  and  at  times  measured  the 
ii  of  the  pay  streak.  The  crevice  is,.on  an  average,  2^  feet  in.  width,  and  the  pay 
will  average  10  inches  in  thickness,'  of  good  paying  mineral,  at  times  being  as 
:  as  2  feet.  ♦  «.  . 

e  ore  in  the  Snowdrift  is  mainly  sulphurets,  with  now  and  then  a  small  amount  of 
la,  which  latter  mineral  is  always  rich  in  silver.  The  ore  from  the  Snowdrift 
s  silver  in  quantities  varying  from  101 1  to  1,459  ounces  i>er  ton. 
e  owners  of  this  mine,  the  Irenton  Gold  and  Silver  Mining  Company,  of  Trenton, 
Jersey,  have,  with  a  wise  forethought,  devoted  much  of  their  money  and  work  to 
arpoee  of  thoroughly  developing  and  opening  their  mine,  and  have  now  two  years 
ng  ahead  of  them,  and  the  mine  can,  it  stoping  were  commenced,  now  furnish  5 
of  ore  per  day.  This  ore  wonld»  we  feel  assured,  average  (200  per  ton. 
i  were  informed  that  the  total  cost  of  aU  improvements  on  the  mine,  including  the 
of  machinery  and  dam  for  the  crushing-mill,  was  not  quite  125,000,  and  in  this 
int  were  also  included  all  legal  expenses,  which  have  been  heavy.  The  Silver 
le  is  situated  west  of  the  discovery  shaft  on  the  Snowdrift  lode,  which  vein  it 
es.  The  lode  has  been  opened  by  a  tunnel,  run  in  on  the  vein,  which  tunnel  is 
something  over  400  feet  in  len^h,  the  breast  of  which  being  about  175  feet  below 
nrface  of  tlie  ground.  Twdtair  shafts,  50  and  130  feet  in  depth,  provide  means  of 
ilation.  The  crevice  of  the  Silver  Plume  is  of  an  average  width  of  21  feet,  carry- 
.  pay  vein  that  will  easil^^average  1  foot  in  thickness.  The  ore  is  mainly  sulphur- 
oft  and  easily  mined,  with  now  and  then  a  small  quantity  of  galena,  which  is 
rich  in  silver.  The  average  value  of  the  milling  ore  furnished  uy  tliis  mine  is 
$150  per  ton,  although  much  richer  ore  is  abundant,  a  lot  sent  to  England  a  short 
■ince  having  netted  £281  per  ton. 

is  mine  ia  the  property  of  the  Snider  Gold  and  Silver  Mining  Company,  of  ^hila- 
lia.  The  company,  under  the  management  of  Jacob  Snider,  has,  like  the  owners 
\i6  Snowdrift  lode,  devoted  its  money  and  energy  to  developing  the  lode,  and  now 

a  triangle  of  ground,  400  feet  in  length  by  175  feet  in  height,  at  the  base,  opened 
f  lor  stoping.  This  ground  will  average  1  foot  of  pay  ore,  which  will,  as  we  have 
d  above,  mill  $150  per  ton.  The  mine  can,  when  stoping  commences,  furnish  5 
of  this  ore  per  day,  and,  at  the  same  time,  allow  of  further  developments  to  be 
ed  on  to  keep  the  same  amount  of  ground  always  ready  for  stoping. 
le  of  the  most  remarkable  chinmeys  of  ore  that  we  have  ever  seen  is  to  be  found 
le  Silver  Plume  lode.  This  chimney  extends  fully  50  feet  in  length  on  the  veiu 
an  unknown  distance  up  and  down.  Here  the  oce  vein  is  fully  2  feet  in  thickness, 
and  easily  mined,  witu  large  streaks  and  seams  of  black  sulphurets  running 
ogh  the  mass  of  less  rich  ore.  This  ore  Mr.  Snider  estimates  at  about  135  ounces 
iODy  which  estimate  is,  in  our  opinion,  too  low,  and  should  be  increased  one-third. 

[y  own  observations  confirm,  in  a  general  way,  the  opfnion  above 
ressed  as  to  the  promising  character  of  these  lodes.    If  they  at^ 
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able  to  keep  np  such  a  production  as  is  promised*  it  will  be  a  weigUy 
reeuforcement  to  the  aggregate  of  Clear  Creek  County  for  this  year. 

An  important  addition  to  the  mechanical  and  metallurgical  appliances 
•of  the  county  is  the  new  mill  of  the  Stewart  Silver  Reducing  Company, 
just  below  Georgetown,  which  commenced  operations  about  the  Istoi 
September.  The  works  are  said  to^  cover  142,000  square  feet,  and  to 
have  required  175,000  feet  of  lumlJer,  145,000  brick,  and  over  6,005 
cubic  yards  of  excavation  for  foundations  in  their  construction.  The 
plans  were  made  by  Mr.  J.  O.  Stewart,  an  experienced  millman;  and 
the  work  is  an  excellent  specimen  of  the  silver-mills  of  the  Reese  Riv« 
type.  The  machinery,  weighing  98  tons,  was  made  at  the  Eagle  Works, 
in  Chicago.  Power  is  furnished  by  a  100  horse-power  steam  engine, 
with  two  large  tubular  boilers.  ^ 

The  oi-e  is  first  passed  through  a  Dodge  crusher,  of  which  the  mill 
has  two,  then  dried  ui>on  a  floor,  heated  by  the  escaping  gases  of  the 
furnaces,  then  weighed  and  conveyed  to  the  stamps.  There  are  foar 
batteries,  of  five  stamps  each,  with  high  mortars  and  double  discharge, 
and  geared  to  run  separately.  The  weight  of  each  stamp  is  about  700 
pounds ;  speed,  80  drops  per  minute ;  fineness  of  screens,  fifty  holes 
per  linear  inch ;  estiqnated  crushing  capacity,  24  tons  daily,  or  about 
0.85  ton  daily  per  horse-power  developed.  Roasting  is  performed  with 
the  addition  of  salt  in  six  reverberatory  furnaces,  of  the  well-known 
small  Nevada  pattern.  Each  furnace  requires  the  attendance  of  two 
men.  The  length  of  the  roasting  depends  upon  the  character  of  the  ore. 
The  Tenible  ore,  which  forms  a  chief  source  of  supply,  is  roasted  tea 
hoursf  in  charges  of  1,200  pounds.  In  working  this  mateval,  therefore, 
the  capacity  of  the  furnaces  is  inadequate  to  that  of  the  stamps.  There 
is  room  left  in  the  mill  for  the  erection  of  four  additional  reverberatories. 
After  the  chloridizing  roasting,  the  ore  is  cooled,  and  amalgamated  in 
Yarney  pans.  The  amalgamating  room  is  furnished  with  ten  pans  and 
five  settlors,  aud  supplied  with  water-jmwer  from  a  dam  on  the  creek 
by  a  race  C50  foot  in  length.  The  economical  defect  in  this  mill  is  the 
employment  of  the  old-fashioned  reverberatories,  which  are  more  waste- 
ful of  liiel  and  labor  than  either  the  Bruckner  cylinder  or  the  Stetefeldt 
fiirHace.  The  daily  consumption  of  wood  at  this  mill  must  be  four  cords 
for  the  engine,  and  from  one  to  one  and  a  half  for  each  of  the  furnaces 
Recognizing  this  disadvantage,  Mr.  Stewart  is  engaged  in  the  erection 
of  a  so-called  Airey  furnace,  an  alleged  impfovement  on  the  Stetefeldt, 
to  take  the  place  of  the  reverberatories. 

As  it  i8  evident  that  the  whole  present  and  immediate  future  production 
of  Clear  Creek  County  will  scarcely  suffice  to  keep  these  works  running  at 
full  capacity,  the  question  of  success  is  largely  one  of  commercial  competi- 
tion; and  here  the  Stewart  Company  has  the  great  advantage  of  capital, 
by  which  it  is  enabled  to  buy  ores  upon  assay,  and  pay  for  them  in  cash- 
before  treatment.  This  system  is  more  convenient  to  the  miners  ana 
more  profitable  for  the  works;  and  the  rival  establishments,  doing  cus- 
tom work,  find  it  difficult  to  keep  running  in  the  face  of  this  powerful 
competition.  Hurpeden's  German  Reduction  Works  at  Greorgetown 
attempted  to  forestall  the  danger  by  cutting  down  the  prices  of  reduc- 
tion as  early  as  July,  when  the  following  tanfl:*  was  published : 

CniTBBeyi 
%  perloD. 

1.  Surface  ores  assaying  np  to  $150,  coin $35  00 

2.  Ores  containiug  but  littlo  galena  and  zinc-blende,  assaying  up  to  $150,  coin.  40  00 

3.  Ores  containing  much  galena  and  zinc-blende,  assaying  up  to  $150,  coin  ...  45  00 
For  every  ?50,  assay  value,  above  $150,  in  addition  ...' 2  50 
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m  &  Co..  of  the  Swansea  Bedaction  Works,  following  sait,  offered 
ce  lead-bearing  ores  as  follows : 

Per  ton. 

lying  60  per  cent,  lead : $25 

lying  70  per  cent,  lead 30 

lying  60  per  cent,  lead 35 

lying  50  per  cent,  lead 40 

ying  40  percent,  load 45 

lying  30  per  cent  lead 50 

lying  20  percent,  lead 60 

^ying  10  percent,  lead 70 

lying   0  per  cent,  lead 80 

eing  to  retnm  or  pay  in  currency  90  per  cent,  of  the  silver,  and  from  70  per 
K)  per  cent,  of  the  lead,  depending  upon  the  amount  of  zinc-blende  and  other 
us  substances  in  the  ores. 

equently,  I  believe,  the  German  works  eame  down  a^s  low  as  $25 
50  for  treating  a  ton  of  ore.  The  Stewart  Company,  however, 
;o  get  the  best  of  the  struggle,  thongh  it  apparently  retams  less 
irs.  The  nominal  charge  for  treatment  is  $35 ;  but  the  company 
all  custom  ore,  and  insists  upon  purchasing,  according  to  sam- 
lys. 

iirey  furnace  is  not  yet  completed.  It  is  understood  that  the  pro- 
}  of  the  Stetefeldt  patents  consider  it  an  infringement,  and  that 
>n  will  result  from  the  attempt  to  run  it.  A  feature  of  the  Airey 
I  not  possessed  by  the  Stetefeldt  is  a  peculiar  lining  of  the  shaft, 
;ed  of  cast-iron  plates,  which  can  be  adjusted  at  will,  so  as  to  give 
ig,  instead  of  a  straight  shaft.  It  is  useless  to  speculate  upon 
ne  of  this  feature,  or  the  validity  of  the  whole  invention,  in  ad- 
tf  actual  trial.  I  sincerely  regret  that  the  Stetefeldt  furnaoe  was 
some  amicable  arrangement,  introduced  into  Clear  Creek  County, 
ch  furnace  would  economically  chloridize  all  the  ores  produced 
K)unty,  and  a  great  saving  to  the  mining  industry  would  be  the 

Summit  County  offers,  perhaps,  a  still  better  field  for  it. 
iking  commentary  upon  the  common  statement  that  high  prices 
ction  are  the  reason  of  the  limited  production  of  ore  is  furnished 
fact  that  the  enormous  reductions  in  price  at  the  principal  works 
rgetown  did  not  effect  a  corresponding  increase  in  the  supply  of 
Professor  Hill,  at  Black  Hawk,  has  had  a  similar  experience  with 
es.  The  fact  is,  that  the  production  of  ore  is  limited  by  the  con- 
>f  the  mines,  and  cannot  be  doubled  at  a  given  signal.  No  doubt 
I  year  of  low  prices  will  have  a  stimulating  effect,  but  a  perma- 
crease  in  production  must  be  effected  by  systematic  opening  of 
•ground :  there  is  absolutely  no  other  way,  and  until  the  mines 
p  Creek  County  can  show  large  actual  reserves,  all  talk  of  sudden 
3  in  this  respect  is  vain.  A  few  mines  are  putting  themselves  in 
idition.  The  list  will  be  increased,  1  believe,  this  year,  and  the 
►n  that  list  will  furnish  the  greater  part  of  the  ore  treated.  The 
>ts  brought  in  for  treatment  by  mere  prospectors,  when  prices 
arable,  form  a  precarious  and  comparatively  insignificant  supply. 
rse,  new  veins  may  be  discovered  and  rich  pockets  quickly  ex- 
,  or  even  large  deposits,  like  those  of  the  Caribou,  in  Boulder 
.maybe  rapidly  develoj^ed;  but  this  cannot  be  counted  upon, 
Ily  in  a  region  so  well  prospected  already  as  the  neighborhood 
rgetown.  There  is  no  lack  of  good  mines  here,  but  there  is  great 
well-opened,  steadily-producing  mines.  It  is  but  fair  to  repeat 
e  last  year  shows  solid  progress  in  this  respect,  and  that  there  is 
jater  promise  for  this  year. 

Ex.  10 2J 
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A  noteworthy  peculiarity  of  the  operations  of  the  year  in  Clear  Creek 
County,  as  in  some  outlying  districts,  has  been  the  so-callexl  ^^  tunnel 
iever."  Innumemble  site^for  tunnel-mouths  have  been  located  along 
the  canons  above  and  below  Georgetown;  many  companies  have  been 
organized,  and  much  money  has  been  wasted  in  attempts  to  develop,  by 
means  of  cross-tunnels,  the  "wealth'^  of  this,  that,  or, the  other  moon- 
tain.  Even  where  such  undertakings  are  commenced  in  earnest,  as 
many  of  these  were,  they  are  extremely  hazardous,  and,  as  a  general 
rule,  to  be  condemned,  for  the  following  reasons : 

1.  A  cross-tunnel  is  likely  to  bo  the  most  expensive  of  all  methods  of 
prospecting.  It  is  run  in  dead  rock,  generally  hard  and  costly  to  exca- 
vate, and  it  cannot  funiish  ore  during  its  progi^ess  to  help  bear  the  cost 
It  is  uncertain  how  much  time  and  money  will  be  required  to  complete 
it,  and  if  not  completed  it  is  worthless.  As  for  the  chance  of  expos- 
ing numerous  parallel  lodes  by  running  at  right  angles  to  the  course  of 
a  lode  system,  it  can  only  be  said  that  experience  shows  few  instances 
of  very  valuable  parallel  veins  very  close  together;  and  it  is  far  better 
to  wait  until  such  a  state  of  things  is  proved  than  to  run  tunnels  upon 
the  expectation  of  it. 

2.  If  a  tunnel  should  cut  a  lode,  it  would  still  be  necessary  to  drift 
upon  it  before  its  value  could  be  ascertained ;  and  if  it  were  thus  found 
to  contain  ore  in  working  quantity,  it  would  be  necessary  to  open  regu- 
lar stopes  for  its  economical  extraction.  But  regular  stopes  cannot  be 
opened  without  a  shaft  or  winze.  Either  a  shaft  must  be  sunk  from 
the  surface,  or  a  winze  must  be  "raised"  fi-om  below,  in  order  to  gain 
the  requisite  working  face  or  breast.  If  the  former,  then  the  shaft 
would  have  been  the  better  means  of  i)rospecting  from  the  beginning. 
If  the  latter,  then  the  drfliculty  and  expense  will  be  very  gi'eat;  and 
probably  the  shaft  will  have  to  be  sunk  from  the  surface  after  all,  as 
the  cheapest  way  to  get  air. 

3.  The  uses  of  a  cross-tunnel  for  prospecting  and  transportation  of 
ores  tire  properly  incidental.  The  proper  chief  function  of  a  tunnel  is 
drainage.  Where  the  cost  of  pumping  is  not  so  great  as  to  call  for 
them,  expensive  deep  cross-tunnels  should  not  be  run.  Ventilation  is 
often  greatly  facilitated  in  this  way,  it  is  true,  but  only  where  the  mines 
are  deep  and  shafts  are  already  oi)en.  Few  American  metal  mines  are 
so  deep  that  ventilation  cannot  be  effected  through  a  proper  arrange- 
ment of  shafts.  The  cost  of  hoisting  ore  from  such  depths  as  most  of 
our  mines  have  attained  is  tritling  compared  with  other  mining  ex- 
penses ;  and  few  single  mines  could  save  the  interest  on  the  cost  of  a 
long  tunnel  by  any  reduction  in  this  item.  The  cost  of  raising  large 
quantities  of  water,  on  the  other  hand,  is  frequently  very  onerous;  and 
in  manj'  (;ases  a  tunnel  would  be  well  worth  its  cost  in  this  resi)ect. 
But  in  such  a  case,  the  amount  of  water  raised,  the  proportion  of  drain- 
age costs  to  the  value  of  the  regular  production,  and  the  certainty  of 
continued  profitable  operations  are  known  elements  of  the  problem; 
and  the  question  of  a  tunnel  becomes  a  commercial  calculation,  very 
different  i'rom  a  wild  speculation. 

•1.  It  is  evident,  then,  that  deep  cross-tunnels  should  be  auxiliaiy, 
and  not  i)riniary  works.  The  history  of  mining  in  other  countries  gives 
us  positive  evidence  on  this  point.  All  the  great  tunnels  in  Europe  of 
which  I  have  any  knowledge  were  run  principally  for  drainage,  and 
always  to  connect  with  the  workings  of  well-established  lu'oductire 
mines.  In  this  country,  on  the  other  hand,  I  cannot  recall,  out  of  nu- 
merous cross-tunnc^ls,  driven  primarily  for  exploration  and  exploitiition, 
a  single  instance  in  wliich  the  results  have  completely  justified  the  mcas- 
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nre.     These  remarks  do  not  apply  to  drift-tunnels,  run  upon  the  vein, 
nor  to  short  cross-cuts  to  find  or  open  a  vein. 

-  5.  Thus  far  I  have  referred  to  those  enterprises  only  which  are  under- 
taken in  good  faith  for  prospecting  or  developing  lodes.  It  is  quite 
likely  that  a  group  of  mines  upon  a  mountain  will,  at  some  time  in  the 
Gonrse  of  deeper  operations,  require  and  repay  the  construction  of  a 
deep  tunnel  5  but  one  such  tunnel  is  enough  for  a  large  area,  and  the 
location  of  a  dozen  or  a  hundred,  side  by  side,  is  absurd.  Moreover,  the 
tunnel  should  be  owned  by  the  mines  that  need  it,  and  paid  for  out  of 
their  profits;  or  else  it  should  be  constructed  upon  some  agreement  or 
charter  binding  them  to  pay  for  the  accruing  benefit. 

6-  The  location  of  cross-tunnels  to  underriin  well-known  lodes,  owned 
on  the  surface  by  other  parties,  with  a  view  to  extracting  ore  from  them, 
until  the  owners  can,  by  sinking  upon  the  veins,  establish  their  identity, 
is  a  piece  of  speculative  piracy  with  which  I  have  no  sympathy,  and  the 
invariable  failure  of  which,  hitherto,  seems  to  me  but  a  just  retribution. 

7.  The  sale  of  "tunnel  claims"  at  exorbitant  prices,  as  if  they  were  in 
themselves  valuable  property,  is  reprehensible.  A  tunnel  claim  may  be 
a  valuable  auxiliary  to  the  owners  of  the  veins  which  can  be  drained  by 
it.  In  and  of  itself  it  is  the  privilege  of  spending  money  to  cut  veins 
which  may  belong  to  other  people.  As  tar  as  blind  lodes  are  concerned 
the  tunnel  claim  does,  indeed,  give  so  many  feet  upon  each  vein  dis- 
covered by  the  tunnel;  but  surface  explorations  would  discover  many 
more  veins  at  the  same  cost  than  a  tunnel  will  cut;  because  the  surface 
prospector  can  go  where  he  likes  to  look  for  outcrops,  while  the  tunnel 
must  hold  a  single  course.  It  is  almost  as  absurd  to  run  a  cross-tunnel 
after  blind  lodes  as  it  would  be  to  sink  a  shaft  at  haphazard  in  dead 
i-ock.  The  rights  attached  to  a  tunnel  claim,  unaccompanied  by  surface 
ownership  of  known  lodes  to  be  i)ierced,  are  extremely  visionary.  The 
only  tunnel  right  which  would  be  really  valuable  our  laws  do  not  give. 
I  mean  the  right  to  exact  a  royalty  from  mines  benefited  by  the  tunnel. 
This  has  been  granted  by  contracts  and  confirmed  by  legislation  in  the 
case  of  the  Sutro  Tunnel  in  Nevada,  an  enterprise  which,  I  need  hardly 
say,  as  it  is  connected  with  the  largest,  deepest,  and  most  productive 
mines  in  the  country,  does  not  belong  in  the  category  I  am  now  dis- 
cussing. The  tunnel  royalty  was,  in  Europe,  for  centuries  the  privilege 
of  every  one  who  should  drive  a  tunnel  not  less  than  30  feet  deeper  than 
any  preceding  one,  so  as  to  benefit  an  overlying  mine.  *  I  do  not  say 
it  would  be  wise  to  make  this  provision  generally  applicable  to  oiu* 
mines;  but  this  I  do  say,  that  in  the  absence  of  some  such  tangible 
source  of  revenue,  deep  cross- tunnels,  underrnnning  only  undeveloped  or 
unknown  lodes,  or  lodes  belonging  to  other  owners,  are  gratuitous  folly. 

8.  I  do  not  mean  to  condemn  individual  enterprises  in  this  particular 
district.  Several  tunnels,  such  as  the  Marshall  and  the  Burleigh,  have 
been  prosecuted  with  great  energy,  skill,  and  ])erseverance,  and  have 
gone  so  far  as  to  make  the  question  of  their  continuance  a  very  different 
one  from  the  general  question  of  the  advisability  of  such  works.  Indeed, 
the  best  course  may  be  to  complete  a  few  of  the  most  advanced  tunnels. 
What  I  regard  as  an  evil  is  the  multiplication  of  these  enterprises,  the 
diversion  of  labor  from  more  productive  methods  of  development,  and 
tlie  delusion  and  discouragement  of  capital  by  investments  in  wild 
tunneling  schemes.  The  legitiumte  success  of  the  Marshall  or  the 
£iirleigh  tunnel  would  be  a  well-deserved  revrard  to  the  enterprise  and 
tenacity  of  its  projector;  but  it  would  not  disprove  the  views  1  have 


See  my  report  of  1S69,  page  196. 
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expressed  on  the  general  sabject,  nor  connterbalanoe  the  mass  gf  expe- 
rience on  the  other  side. 

Hie  Marshall  tunnel  is  itself  a^  iUnstration  of  some  of  my  criticisnu. 
It  enters  Leavenworth  Mountain  about  two  miles  southwest  of  Qwtgd- 
towjiy  930  feet  above  the  canon  bottom,  or  about  9,382  feet  above  sea- 
level.  Since  March,  18G8,  it  has  been  run  about  850  feet,  and  cut  six  weB- 
deflned  veins.  Most  of  these  veins  were  cut  in  lean  ground,  so  tJutt 
they  must  be  otherwise  tested,  by  drifting,  before  their  value  can  be 
known.  The  last  vein  cut,  however,  is  reported  to  show  a  large  body  ef 
good-looking  ore,  and  it  is  said  that  the  owners  of  the  tunnel  will  be 
reimbursed  by  this  discovery.  But  the  discovery  must  have  cost  then 
a  good  many  thousand  dollars,  since  the  cost  of  excavation  alone,  by  cod- 
tract,  has  been  from  $26  to  $30  per  foot ;  and  not  everybody  inay  expeet 
to  be  reimbursed  in  this  lucky  way.  A  Colorado  paper  considers  this 
success  a  proof  that  fissure  veins  are  continuous  in  depth.  So  they  are; 
and  the  proof  was  not  necessary. 

I  repeat  that  I  would  not  disparage  or  discourage  honest  and  ener- 
getic enterprises  now  in  progress,  however  strongly  I  may  disiq^rove 
of  their  general  method.  All  rules  have  their  exceptions,  and  the  ques- 
tion of  cross-tunnels  is  one  for  careful  calculation  in  eath  case.  I  do 
earnestly  protest,  however,  against  the  tunnel  mania,  which,  I  think,  is 
doing  great  harm  to  the  mining  industry  of  this  part  of  Colorado.  It 
would  be  strange,  indeed,  if  in  a  district  so  rich  in  valuable  lodes  so 
many  miles  of  tunnels  should  not  develop  something  now  and  then; 
but  the  losses  are  terribly  in  excess,  and  wisdom  dictates  caution.  The 
same  amount  of  capital  and  labor  will,  I  am  satisfied,  in  the  ms^orily  of 
instances,  accomplish  more  in  mining  by  shafts  or  drifts  upon  the  veins. 
It  is  necessary,  also,  to  warn  capitalists  that  tunnel  sites  are  merely  sites 
for  tunnels,  tiiat  they  ought  to  be  auxiliaries  of  other  mining  property, 
and  that  the  value  of  such  property  ofiered  for  sale  must  depend  wholly  on 
the  actual  development  of  the  lodes,  and  not  at  all  on  the  hypothetical 
development  of  the  tunnels. 

I  speak  earnestly  and  at  length  uj)on  this  subject,  because  the  press 
of  Colorado,  however  desirous  of  placing  facts  only  before  the  pubUc,  is 
naturally  inclined  to  applaud  all  activity  and  every  investm^t  of 
capital.  The  over-development  of  reduction  works,  which  is  relatively 
harmful  as  being  premature,  and  the  over-multiplication  of  dead  work  in 
tunnels,  which  is  largely  a  positive  loss,  are  more  or  less  stimulated  by 
indiscriminate  praise  of  everybody  who  seriously  undertakes  to  do  any 
thing.  Where  so  many  voices  cry  encouragement,  it  is  well  that  one 
should  speak  warning. 

BOULDEK  COUNTY. 

I  have  no  knowledge  of  any  placer  mining  in  this  county.  It  has 
become,  however,  during  the  past  year,  the  scene  of  a  remarkable  devel- 
opment of  silver  mining  in  the  so-called  Grand  Island  district  This 
district  was  discovered,  I  believe,  in  1869,  or  even  earlier;  but  it  was 
not  until  June,  1870,  that  the  extraordinary  value  of  its  principal  lode, 
the  Cariboo,  caused  it  to  become  the  object  of  special  attention  and  pub- 
lic excitement.  I  am  indebted  for  detailed  accounts  of  the  mines  to 
several  gentlemen,  principally  to  Mr.  D.  C.  Collier,  of  Central  City,  who 
visited  the  district  in  November  at  my  ix^quest. 

Grand  Island  district  is  some  twenty  miles  north  of  Central  City,wid 
about  the  same  distance  west  of  Boulder  City.  Jt  is  reached  from  tho 
former  place  by  an  excellent  road.    A  correspondent  of  the  New  York 
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3  who  made  the  trip  gives  the  following  pictoresqae  description 
*onte: 

e  Central  City  in  the  morning  and  going  down  to  Black  Hawk,  we  paased 
m  two  or  three  miles  long,  &nd  reached  the  level  of  the  mountain  ranges.  All 
s  and  the  mountain  tops  were  once  covered  with  a  heavy  growth  of  pine  tim- 
for  several  miles  aroaud  they  had  been  cut  clean  away  for  the  smelting  of  ores 
Hawk  and  Central.  After  five  miles  of  travel  we  passed  thousands  of  cords 
by  the  roadside,  which  had  been  hauled  fh)m  the  mountain  slopes  on  either 
d  we  could  see  vast  blocks  taken  out  of  the  solid  forest.  Not  many  years 
before  all  the  timber  within  ten  or  fifteen  miles  of  Central  will  be  ffone,  and 
\  must  be  taken  to  the  coal  at  the  foot  of  the  mountains.  The  roaa  was  dsy 
>th;  and  none  of  the  hills  were  steeper  than  in  ordinary  country  roads  in  the 
The  broad  track  indicated  the  constant  travel  of  the  long  teams  which  all 
crowd  the  way,  hauling  provisions  and  supplies  to  Cariboo  and  returning  with 
>.  Our  general  elevation  must  have  been  about  8,000  feet,  while  ranges  and 
the  right  and  left  were  1,000  feet  higher.  We  passed  a  great  many  cabins 
g  to  wood-choppers,  and  in  coves,  or  upland  valleys,  there  were  ranches  or 
ses  and  fields,  of  more  or  less  extent,  wnere  oats,  iMirley,  potatoes,  and  other 
36  had  been  grown.  Further  on  there  were  fewer  dwellings,  but  I  was  surprised 
fence  made  of  poles  along  each  side  of  the  road,  mile  after  mile,  which  it  seems 
claims  supposed  to  be  of  160  acres,  and  which  were  occupied  for  pAsturage. 
)  fences  must  have  included  a  larger  area,  for  high  mountains  from  two  to  four 
tant  made  the  only  limit  on  that  side. 

«8ed  a  gulch  known  as  Gold  Dirt,  where  successful  mining  had  been  done,  and 
came  to  the  valley  of  the  North  Boulder,  which  presented  a  scene  almost  like 
aglaud  vUlage,  for  there  were  several  good  residences,  a  large  saw-mill,  and 
xtensive  stamp-mills,  with  lofty  chinmey-stacks,  while  the  clear  and  rapid 
ms  through  a  valley  as  beautiful  as  can  anywhere  be  seen.  Here  heavy  crops 
,  oats,  timothy,  potatoes,  and  all  kinds  of  vegetables  were  grown  this  season, 
>roprietor,  Mr.  Rollins,  declared  that  he  should  raise  wheat  next  year,  for  he 
ain  that  it  could  bo  grown  with  success.  The  elevation  must  be  2,000  feet 
lan  Mount  Washington.  He  took  me  into  his  barn,  which  would  do  credit  to 
*armcr  in  New  York,  and  it  was  crowded  with  hay  and  oat«.  He  had  poultry 
flocks,  and  fat  hogs.  Seeing  that  his  work-oxen  were  sleek  and  fat,  I  re- 
that  they  showed  evidence  of  having  had  grain.  He  said  that,  so  far  from 
rain,  they  had  not  even  had  hay,  and  that  they  got  all  their  living  on  the  wild 
I  gross.  His  hay  is  sold  at  the  bam  for  $60  a  ton,  to  be  taken  to  Central.  He 
le  some  timothy  hay  grown  by  irrigation ;  the  stalks  were  over  four  feet  long, 
rral  thing,  irrigation  is  not  required  in  the  mountains,  there  being  rain-fiul 
)r  small  grains  and  vegetables ;  still,  where  practicable,  water  is  used,  par- 
for  grass. 

>ut  of  this  valley  we  came  among  the  mountains  again,  and  yet  the  line  of  the 
so  skillfully  laid  that  we  traveled  as  easily  and  rapidly  as  if  we  were  going 
some  old  settlement  in  Massachusetts ;  and  the  old  granite  rocks,  and  the 
aks,  and  the  green  mountain  slopes  seemed  almost  the  same  as  along  the  At- 
>re  beyond  old  Salem.  Makin<r  a  turn  around  a  mountain,  we  saw  full  before 
8t  plains,  smooth  and  gray  like  the  ocean  itself,  and  stretching  without  a 
hundred  and  fifty  miles  to  the  Missouri  River. 

gh  it  was  twenty  miles  down  to  the  foot-hills,  the  distance  did  not  seem  more 
or  six,  nor  did  it  seem  as  if  there  was  a  descent  of  3,000  feet,  nor  that  in  a 
le  between  them  there  were  mountains  so  steep  and  inaccessible  they  had 
.n  trod  by  human  foot.  Nothing  is  more  remarkable  than  the  excellent  roads 
vo  been  ma^le  wherever  mines  have  been  worked,  and  they  show  an  enterprise 
d  outlay  of  capital  which  is  scarcely  equaled  in  any  other  part  of  the  country. 

road  projected  to  Boulder  City,  eighteen  miles  from  Cariboo, 
[sland  district  will  be  brought  nearer  to  the  plains  than  Central 

own  of  Cariboo  is  situated  in  a  deep  gulch,  less  than  a  quarter 
le  wide  and  half  a  mile  long,  with  high  mountains  on  three  sides, 
tude  of  the  gulch  itself,  however,  must  be  at  least  9,000  feet,  as 
;  a  few  hundred  feet  below  the  timber  line,  which  in  this  part  of 
mtains  is  more  than  10,000  feet  above  the  sea.  The  gulch  was 
f  filled  with  a  dense  growth  of  mountain  pine.  Cariboo  had, 
mber  last,  two  main  streets,  one  above  the  other;  several  steep 
reets;  about  thirty  houses,  including  a  hotel;  several  boarding- 
stores,  stables,  and  mining  companies'  ofiicea)  and  a  \K)\^\!L\«.t\Q\\. 


I 
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of  one  hnndrcd  and  twenty-five  voters.  Several  smaller  settlemeiits  and 
ranches  have  been  established  in  the  little  valleys  farther  down  tbe 
mountain,  where  good  soil  and  grass  invite  the  agiicultural  pursuits f<v 
which  the  neighboring  mines  have  created  a  market. 

The  discoveries  of  silver  veins  have  been  made  within  an  area  two  or 
thi'ee  miles  square,  lying  north  and  west  of  Middle  Boulder  Creek,  and 
between  that  stream  and  the  Range  proper.  The  district  is  almost 
entirely  covered  with  a  heavy  growth  of  pine. 

About  a  quarter  of  a  mile  above  the  town,  and  nearly  up  to  the  tim- 
ber Hue,  on  the  sloi)ing  mountain  side,  is  situated  the  Cariboo  lode, 
which  has  given  reputation  to  this  district.  The  country  rock  is  granite, 
rendered  friable  near  the  surface  by  the  efl'ects  of  frost.  Tbe  lode 
strikes  nearly  east  and  west,  and  has  been  worked  for  a  boiizoDtal  dis- 
tance of  oCOfeet.  Reports  of  conflicting  and  rival  "extensions "lead 
me  to  believe  that  the  outcrop  has  not  been  continuously  traced 
beyond  the  limits  of  actual  development.  During  the  first  50  feet  of 
sinking,  it  seemed  very  questionable  whether  the  mine  were  a  true  vein. 
The  crevice  pitched  to  the  north  at  a  high  angle,  presenting  no  defined 
walls  and  often  following  the  strata  of  the  country  rock,  which  was 
greatl}'  broken,  requiring  constant  timbering.  At  a  depth  of  about 
40  feet  the  crevice  seemed  to  turn  downward,  nearly  or  quite  perpen- 
dicularly, cutting  clearly  and  definitely  across  the  stnita,  thus  establish- 
ing the  mine  as  a  true  veiu.  The  walls  are  solid,  the  south  one  being 
well  defined  and  exposed  in  the  underground  workings,  while  the  north 
one  is  still  nearly  covered  with  second  and  third  class  ore.  The  ore 
vein  averages  5i  feet,  the  vein  of  first-class  ore  averaging,  from  the 
commencement  till  November,  about  2  j  feet. 

Later  developments  (up  to  January,  1871)  indicate  that,  at  the  ixnnt 
referred  to,  the  crevice  splits,  one  part  pitching  south,  and  the  other 
keeping  the  previous  dip  of  tlie  vein.  In  the  main  shaft — now  140  feet 
deep — the  south  crevice  has  been  followed,  and  has  gradually  wideuwi 
till,  at  about  125  feet  from  the  surlace,  it  is  nearly  15  teet  between  walls. 
From  that  i)oint  to  the  bottom  of  the  .shaft  it  gradually  narrows  to  about 
5  feet,  and  shipping  on^,  which  disai)])eared  Nome  twenty  feet  above,  is 
coming  in  again.  xVt  a  depth  of  50  Icet  a  horizontal  drift,  commencing 
at  the  main  shaft,  runs  each  way,  and  is,  in  the  aggregate,  200  feet  long, 
connecting  with  other  shafts.  From  this  drift  the  ore  has  been  back- 
stoped  to  the  surface.  At  a  distance  of  100  feet  east  of  the  east  end 
of  the  drift  is  a  sliaCt,  which,  at  a  depth  of  about  50  feet,  struck  a  fine 
body  of  oie,  while  200  feet  west  of  the  wctst  end  of  the  drift  is  another 
shaft  45  feet  deep,  also  revealing  a  fine  vein  of  ore,  making  the  total 
distance. for  which  the  veins  have  been  opened  500  feet. 

The  east  shaft  alluded  to  is  supposed  to  be  on  the  north  branch  of  the 
vein.  At  a  depth  of  71  fi^et  it  shows  a  vein  of  lirst-class  oi^e,  10  or  12 
inches  wide.  A  cross-cut  is  being  run  from  the  main  shaft,  at  the  second 
level,  05  or  100  feet  below  the  surface,  to  cut  the  north  crevice,  with  the 
intention  of  drifting  and  sto])iiig  upon  it.  This  second  level,  now  180 
feet  long,  shows  a  vein  of  first-class  ore  nearly  its  whole  length,  in  some 
places  very  narrow,  but  again  opening  out  to  10  or  12  inches  in  width. 

The  first  work  was  done  on  this  mine  in  1800,  when  about  26  tons, 
containing,  b^- assay,  S3,217  in  silver,  were  sold  to  Professor  HiU,  at 
Black  Hawk.  During  1870,  about  425  tons  of  shipping  ore  were  ex- 
tracted, worth  873,772,  or  about  $173  per  ton.  This  ore  was  from  the 
2J  feet  of  the  vein  above  mentioned  as  first-class,  but  from  it  had  been 
.selected  three  tons  of  ore  yielding  an  average  assay  of  $5,000  i)arton. 
Wow  thiti  added  to  that  sold,  t\\e  vwerage  would  be  upwai-d  of  $200  per 
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he  lower-grade  ores,  occnpying  an  average  of  3  feet  of  the  vein, 
en  repeatedly  assayed,  yielding  an  average  of  $60  per  ton.  The 
38  ores  are  carefully  selected,  the  best  laid  aside  for  experimental 
nt,  and  the  balance  hauled  eighteen  miles  and  sold  to  Professor 
lile  the  lower  grades  are  either  left  standing  in  the  mine  or 
aside  to  await  the  erection  of  works.  The  average  yield  of  the 
5  far  taken  out  was  greatly  reduced  by  the  broken  character  of 
nd  vein  near  the  surface,  which  caused  the  ores  to  bo  greatly 
nd  prevented  assorting.  Along  the  north  wall  of  the  vein  is  a 
ge,  often  containing  a  good  deal  of  hornblende,  but  this  also  as- 
lety  ounces.    The  gangue  is  quartzitic. 

nine  was  sold  early  in  the  autumn  for  $125,000,  and  the  purchaa- 
.^pidly  reimbursing  themselves.  It  will  be  seen  that  operations 
I  far  principally  confined  to  its  best  ores.  Estimating  the  aver- 
th  of  ore  above  the  second  level  at  2  feet,  there  are  34,440  cubic 
ground  containing  low-grade  ore  standing  in  the  mine  and  ready 
k-stoping.  Between  this  level  and  the  bottom  of  the  shaft,  a 
f  forty  feet,  32,795  cubic  feet  are  standing,  which  can  be  now 
inderhand,  but  will  require  another  level  for  back-stoping.  This 
67,235  cubic  feet,  at  the  usual  estimate  of  11  cubic  feet  of  solid 
he  ton,  amounts  to  over  6,000  tons.    There  are,  moreover,  some 

of  low-grade  ore  upon  the  dump,  and  an  unknown  quantity  is 
be  scattered  in  the  dumps  of  earlier  workings,  since  it  is  only 

that  this  ore  has  been  separated  at  all  from  the  waste-rock. 

not  pay  to  haul  such  ore  (assaying  $60  or  less)  to  Black  Hawk 
iug;  but  it  is  expected  that  mills  to  be  erected  in  the  district 
t  it  at  a  profit. 

:hc  Caribou  is  the  Pride  of  the  West,  a  vein  about  4J  feet  in 
This  mine  is  not  being  worked,  but  shows  some  very  line  look- 
carrying  considerable  green  carbonate  of  copper, 
taten  Island  is  another,  which  has  been  opened  to  the  depth  of 
producing  si/ecimens  of  fine  ore.  Near  by  is  a  vein  of  polar 
:i  iron  ore  or  lodestone.  The  ore  has  strong  magnetic  power, 
up  as  many  as  three  shingle  nails  in  a  string, 
laho  lode,  half  a  mile  or  more  from  the  Caribou,  has  a  shaft  4 J 
10,  and  30  feet  deep.  From  this  shaft  have  been  sold  to  Pro- 
ill  the  following  lots : 

Ounces,    Coin  value. 

assayed 874  $1,136  20 

'*        103  133  90 

"        977.5  1,29675 

"        522.4  679  12 

"        ..^ ; 618.2  804  66 

'"         3,115.1        4,050  63 

erton '. 195.4  254  10 


re  vein  is  5  feet  in  width.  The  ore  sold  is  claimed  to  be  an 
of  3  feet  of  the  vein.  The  remaining  two  feet  assay  110  ounces, 
*oin. 

Dulder  County  lode  is  considered  one  of  the  most  valuable.  As 
red  in  August,  1870,  it  presented  a  2J-foot  crevice,  one  side  of 
rich  in  gold,  and  the  other  still  richer  in  silver.  As  a  greater 
IS  reached  on  this  lode,  the  gold  seemed  gradually  to  be  running 
the  silver  increasing  in  quantity.  In  much  of  the  ore  gold  was 
sociated  with  large  lakes  of  silver.  Specimens  had  freqnentl/ 
en  from  the  mine  on  which  brittle  and  wire  silver  are  viflllilA 
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in  large  quantities,  with  a  smaller  sprinkling  of  gold.  The  nature  of 
the  ore  was  changing,  as  the  work  of  'sinking  progressed,  from  galenA 
to  brittle  silver  and  sulphurets.  The  highest  assay  yet  obtained  finmi 
this  lode  is  $12,000  per  ton.  No  ore  had  yet  been  treated,  for  want  of  a 
wagon-road  from  the  mine.  The  road  was  completed,  however,  in  Au- 
gust, and  it  was  contemplated  to  send  ore  at  once  to  the  California  works 
below  Black  Hawk.  The  lode  is  situated  on  Boulder  County  or  Pugh 
Mountain,  (really  an  extension  of  Conger  or  Caribou  Mountains.)  It  is 
over  a  mile  from  Boulder  Creek,  and  three-fourths  of  a  mile  below  the 
Caribou,  by  the  new  road. 

Lower  down  the  mountain,  by  the  roadside,  is  the  Trojan,  supposed 
to  be  an  extension  of  the  Boulder  County.  It  has  a  shaft  54  feet  deep. 
The  vein  walls  are  well-defined  and  show  very  plainly  throughout.  There 
are  22  inches  of  ore,  carrying  sulphide  of  copper,  zinc,  lejwl,  and  silver, 
together  with  a  quartzite  gangue.  This  ore  contains  about  $90  per  ton 
in  gold  and  silver,  and,  after  extraction,  is  piled  up  to  await  works  nearer 
the  mine.  By  the  side  of  this  ore  vein  is  a  crevice  10  inches  wide  of  de- 
comiK)sed  material  or  dirt,  which  is  sold  to  Hill,  at  Black  Hawk,  at  from 
$9G  to  $126  i)er  ton,  currency.  The  ore  vein  has  never  failed  since  mimog 
was  first  commenced  upon  it.  The  Trojan  dips  almost  vertically,  and 
has  been  struck  at  intervals  on  the  surface  for  2,000  feet  of  horizontd 
course. 

The  Jo.  Thatcher,  Grand  Island,  Sovereign  People,  Carter,  Monitor, 
Conger,  Comstock,  Lily  of  the  West,  Ohio,  Indiana,  Kentucky,  and  Eva, 
are  lodes  concerning  which  the  general  opinion  is  favorable.  They  are 
said  to  be  from  2  to  5  feet  wide  between  walls }  and  most  of  them  will 
be  actively  developed  this  year. 

SUltfMIT  COUNTY. 

This  county  is  principally  noted  at  the  present  time  for  its  rich  and  ex- 
trusive ])lacer  deposits.  Commencing  at  the  headwaters  of  Swan  River, 
extendiu<(  around  to  the  head  of  the  Blue,  and  ilown  the  latter  stream 
for  at  least  twenty  miles,  there  is  almost  a  continuous  placer,  carrying 
gold  in  i)rolitable  quantities.  The  ground  varies  in  richness,  paying 
from  $3  to  830  per  day  per  hand.  Less  than  $5  per  day  per  hand  will 
probably  not  pay  expenses  where  labor  has  to  be  hired.  The  report  of 
the  United  States  assistant  marshal  to  the  Census  Bureau  mentions  bat 
four  claims  in  Summit  County  as  worked  during  the  year  ending  June 
1,  1870,  aud  gives  less  than  $9,000  as  the  aggregate  product,  being 
about  $7  per  day  per  hand.  The  extreme  imperfection  of  this  return 
may  perhaps  result  from  the  attempt  to.  obtain  information  at  so  unfor- 
tunate a  period  as  the  1st  of  June,  when  the  season  has  scarcely  opened, 
and  the  miners  cannot  be  found.  I  am  indebted  to  Wm.  P.  PoUoct, 
esq.,  county  clerk  and  recorder,  for  trustworthy  information  concerning 
the  operations  of  1870,  and  to  Mr,  II,  J.  Burns,  of  Austin,  Nevada,  for 
valuable  notes  of  a  personal  visit  to  the  county. 

Montezuma  and  Breckenridge  are  the  principal  mining  towns,  the 
former  being  the  headquarters  of  quartz  aud  the  latter  of  placer  min- 
ing. The  most  productive  gulches  near  Breclien ridge  are  Illinois,  Iowa, 
French,  Gold  Run,  Galena  and  Georgia,  and  Buft'alo  and  Delaware  flats. 
Mr.  Pollock  says  that  Georgia  Gulch  alone  produced  about  $3,000,000 
from  its  discovery  in  1859  to  the  close  of  1862. 

The  placer  mining  season  is  very  brief,  lasting  but  little  over  five 
months  in  the  year,  yet  several  claims  have  each  yielded  $10,000  per 
Beuson  for  several  seasons  past,  and  as  high  as  ninety  ounces,  or  $1,575, 
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1  obtained  from  one  week's  run  of  forty-nine  days'  work.  Several 
ggets  were  taken  out  during  last  season ;  one  from  GkK>rgia  Oulcli, . 
[g  nine  ounces  three  pennyweights  and  nine  grains;  one  from 
Gulch,  weighing  eight  ounces  and  a  half,  and  one  from  Lincoln 
eighing  nine  ounces  and  a  half.  .  The  amount  of  bullion  taken 
past  season,  exclusive  of  silver,  is  estimated  by  the  recorder  at 
0.  The  Georgetown  Miner,  at  the  close  of  the  season,  said  it 
irly  or  quite  $500,000. 

eouuty  contains  one  hundred  miles  of  excellently  constructed 
,  many  of  them  having  several  thousand  inches  capacity,  for  con- 
the  water  to  work  the  claims,  and  declarations  are  on  me  for  the 
ction  of  forty  miles  more  next  season. 

hundred  and  eighty  thousand  feet  linear  measure  of  placer  ground 
n  preempted  since  the  1st  of  May,  1870.  The  greater  part  of 
w  ground  prospects  very  well,  and  gives  abundxuit  indications 
ge  yield  with  proper  management.  The  claims  which  have  been 
fully  worked  in  past  seasons,  as  well  as  those  recently  develoi>ed, 
itain  sufficient  gold  to  occupy  the  miners  for  years,  and,  as  there 
imeuse  quantity  of  ground  yet  unclaimed,  and  known  to  contain 
.  wealth  in  quantities,  which  will  repay  active  and  economical 
^,  there  is  no  doubt  that  Summit  County  will  continue  to  produce 
y  increasing  amounts  of  gold. 

3  are  on  the  county  records  over  four  thousand  lodes  recorded : 
y  few  of  them  have  been  sufficiently  developed  to  show  their  real 
IS  the  owners  of  most  of  them  are  working  their  placer  mines, 
ijority  of  the  lodes  now  under  exploitation  are  situated  at  Monte- 
nd  St.  John's,  in  Snake  Kiver  mining  district. 
«zuma  is  reached  by  stage  from  Denver  or  Idaho,  or  by  a  direct 
3m  Georgetown  across  the  range.  The  latter  road,  crossing  near 
Peak,  is  one  of  great  natural  beauty.  It  passes  through  some  of 
est  scenery  of  the  Eocky  Mountains.  Beyond  the  range,  it 
es  fine  timber,  and  a  series  of  small  parks,  abounding  in  cool 
lin  springs  and  luxuriant  grass.  In  one  of  these  parks,  through 
lows  the  South  Fork  of  the  Snake,  Montezuma  is  situated,  while 
nridge  is  about  twenty  miles  southwest.  The  road  connecting  the 
ces  is  noted  for  its  lovely  meadow  scenery  and  (more  prosaically) 
client  pasturage.  The  Saratoga  Eanch,  half  way  between,  has  a 
I  spring — a  common  occurrence  in  the  parks  of  Colorado, 
leading  mine  is,  at  Montezuma,  the  Comstock,  owned  by  the  Bos- 
ver  Mining  Association,  Colonel  W.  L.  Candler,  superintendent, 
ituated  on  the  southwestern  face  of  Glacier  Mountain,  nearly 
feet  above  sea-level.  Mr.  Bums  describes  his  visit  to  the  mine 
ws: 

ring  up  the  toilsome  trail,  we  reached  and  entered  the  lower  tnnuel  of  the  mine, 
nefis  150  feet  long,  from  which  a  level  extends  425  feet.  We  saw  masses  of 
f  for  the  hiiuds  of  the  stopers  alon^  nearly  the  entire  length  of  this  leveL  A 
winze  70  feet  deep  connects  this  level  with  the  lower  one,  which  is  200  feet 
which  we  examined  the  same  massive  vein  loaded  with  ore.  Ascending  to  the 
kin,  we  climbed  into  a  "  stopc,"  and  observed  a  large  body  of  gronnd  in  which 
!rs  had  been  busy  extracting  the  abundant  ore.  A  winze  of  70  feet  also  coii- 
3  lower  and  upper  tunnels,  and  in  the  works  of  the  latter  the  ore  occun*ed  in 
ata.  The  vein  of  the  Comstock  stands  nearly  perpendicular,  and  varies  in  size. 
oint  it  spread  out  to  8  feet,  and  at  another  it  contracted  to  a  few  feet ;  but  it 
d  a  general  width  of  4  to  5  feet.  •  At  the  point  of  ^freatest  width  there  was  a 
of  compact  ore  2  feet  thick  upon  the  head- wall ;  the  same  upon  the  foot- wall ; 
e  was  disseminated  through  the  intervening  mass  of  feldspathio  gangue.  In 
rent  works  disclosing  the  vein  the  solid  ore  ranged  from  4  inches  to  2  feet  thick, 
oold  judge  it  fairly  averaged  18  inches.  The  galena  was  massive,  and  formed 
one-third  of  the  ore.    Zinc-blende,  and  irony  and  copper  pycitoa  o^^^^  ^Iaa 
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abundantly ;  and  in  the  deepest  works  silver  glance  and  brittle  silver  are  not  nneom- 
men.  Handsomo  crystals  of  heavy  spar  are  of  frequent  occurrence.  Tests  of  the  valoe 
of  the  different  kinds  of  ore  ranged  from  $40  to  $400  per  ton.  All  tbo  work  in  the 
mine — the  spacious  clean-cut  tunnels  and  levels,  and  the  well-timbered  winzes  and 
stopes — indicated  the  most  skillful  management.  Captain  Ware  informed  ns  that  it 
was  part  of  his  project  to  open  the  mine  by  a  tunnel  450  feet  below  the  present  loweet 
tunnel,  which  will'be  550  feet  long,  and  will  cut  the  vein  nearly  700  feet  from  the  sur- 
face. Jf  this  plan  is  carried  out  it  will  open  avenues  to  bodies  of  ore  that  will 
require  years  to  extract.  The  amount  of  ore  ready  for  reduction  and  piled  at  the 
mouth  of  the  tunnel,  in  the  ore-house  near  by,  and  at  the  mill,  was  estimated  at  3,000 
tons.  And  if  occasion  should  require  it.  Captain  Ware  told  us  he  could  easily  set  fifty 
men  to  stoping  ore. 

The  ore  will  bo  delivered  from  the  mine  to  the  mill  over  a  tramway  about  2,200  feet 
long.  This  tramway,  which  was  building  under  the  direction  of  Captain  Waru,  will 
connect  with  the  present  lowest  tunnel,  and  ultimately  with  the  projected  deep  tunnel 
Not  only  ore,  but  the  miners  and  all  supplies  for  the  mines,  will  bo  carried  over  the 
tramway.  It  will  be  capable  of  discharging  100  tons  of  ore  from  the  mine  to  the  mill 
daily. 

The  reduction  works  of  the  company  are  of  a  very  inferior  character,  unworthy  of 
the  splendid  mine,  and  wholly  inadequate  to  the  treatment  of  the  ore.  They  consist 
of  a  crusher  and  rollers,  a  small  concentrator,  and  a  reverberatory  and  a  cupoU 
furnace. 

According  to  later  reports,  the  mine  has  about  1,000  feet  of  stoping- 
ground,  and  can  work  seventy-five  miners  underground.  Sixty  tons 
of  ore  can  be  raised  to  the  surface  daily,  and  delivered  at  the  mill  by  tlie 
tramway  at  a  cost  of  about  $3  75  per  ton  for  mining  and  20  cents  for 
transportation.  The  company  has  reduced  during  the  summer  50  tons  of 
oi^e,  at  a  reduction  cost  of  about  $22  per  ton.  The  average  yield  was 
$100  per  ton.  The  imperfect  apparatus  was  capable  of  treating  only  the 
galena  ores — about  one-fifth  of  the  vein  material ;  the  remainder,  contain- 
ing from  30  to  40  ounces  of  silver  per  ton,  being  thrown  aside.  It  is 
proposed  to  constnict  a  new  mill,  combining  amalgamation  with  smelt- 
ing, so  that  all  the  ores  can  be  reduced. 

The  Chenango  Company  owns  the  Favre,  Chloride,  Coloy,  and  G.  T. 
Chirk — all  highly-esteemed  lodes.  The  mine  is  in  Glacier  Mountain, 
about  a  quarter  of  a  mile  farther  down  the  caiion  than  the  Comstock.  A 
tunnel,  about  400  feet  long  in  December  last,  had  cut  through  two  veins, 
assaying  about  fifty  ounces  of  silver  per  ton.  A  short  distance  below  the 
mine  the  comi)any  has  a  mill,  w^hich  is  idle,  and  reported  to  be  of  no 
value. 

The  Sukey  lode,  belonging  to  the  Sukey  Silver  Mining  Company,  Hon. 
J.  T.  Lynch,  superintendent,  is  opened  by  two  tunnels,  one  200  feet,  and 
the  other  (150  feet  above)  90  feet  long.  One  hundred  and  eighty  feet 
above  the  upper  tunnel  is  the  discovery  shaft,  40  feet  deep.  The  vein  is 
from  4  to  G  feet  in  width,  with  an  ore-streak  of  20  inches  to  3  feet.  The 
ore  exhibits  very  rich  specimens,  but  the  gi'eat  bulk  of  it  is  of  a  low 
grade,  the  average  point  being  between  $35  and  $40  per  ton.  The  ca- 
pacity of  the  Sukey  for  the  i)roduction  of  this  grade  of  ore  is  very 
great.  The  company  owns  a  small  mill,  30  by  80  feet  in  size,  and  con- 
taining five  stami)s,  one  roasting-furnace,  and  two  Blatchley  pans  for 
amalgamation.  It  is  run  by  water-power.  Seventy  tons,  reduced  dur- 
ing the  summer,  averaged  GO  ounces  of  silver  per  ton,  the  cost  of  reduc- 
tion $22  to  $24  per  ton.  It  is  proposed  to  increase  the  capacity  of  the 
mill  to  fifteea  tons  per  day,  which  will  reduce  the  cost  to  $15  per  ton. 

The  St.  Law  rence  Silver  Mining  Company  owns  the  Silver  Wing  fuid 
Xapoleon  lodes,  on  the  north  face  of  Glacier  Mountain,  a  few  hundred 
feet  above  the  South  Fork  of  the  Snake.  The  former  is  tunneled  30  feet, 
showing  a  vein  4  feet  wide  between  walls,  with  an  ore-streak  varying 
from  10  to  20  inches,  and  carrying  by  average  assay  35  oonces  of 
silver  per  ton.  The  Napoleon  is  tunneled  65  feet,  with  a' crevice  similar 


• 


CONDITION  OP  MINING   INDUSTRY — COLORADO.  331 

i  the  Silver  Wing,  and  assaying  abont  60  ounces  of  silver  per  ton. 
uring  the  past  summer  the  company  has  been  completing  its  mill,  a 
sry  good  one,  containing  a  twelve-stamp  battery,  and  two  pans  for 
malgamating.  Arrangements  are  said  to  have  been  made  for  the 
rection  of  a  Stewart  &  Airey  furnace  for  roasting  and  chloridizing. 
The  Old  Settler  lode,  owned  by  Black  &  IVIilner,  is  tunneled  260  feet, 
ad  shows  an  ore-streak  2  feet  wide,  composed  of  lead,  zinc,  gray  copper, 
fid  iron  sulphurets.  Assays  range  from  20  to  100  ounces  of  silver 
er  ton. 

The  Dysart  lode,  owned  by  Geo.  W.  Packard,  Ijas  a  shaft  30  feet  deep, 
lowing  a  vein  4  feet  wide  between  walls,  and  an  ore-streak  of  18  inches, 
.ssays  give  from  30  to  100  ounces  of  silver  per  ton. 
The  Umpire  lode,  owned  by  Sharrat  &  Morrow,  has  a  shaft  20  feet 
eep,  showing  a  vein  4  feet  wide.  Assays  give  from  20  to  60  ounces 
f  silver  per  ton. 

The  North  Star  lode,  owned  by  Lynch,  Pratt  &  Co.,  is  4J  feet  between 
alls,  with  12  inches  of  ore,  composed  of  lead,  zinc,  and  copper  sul- 
hnrets.  It  assays  from  80  to  240  ounces  of  silver  per  ton. 
Guibor's  extension  of  the  Coley  lode,  owned  by  Guibor  &  Co.,  has  a 
shaft  60  feet  deep,  a  vein  4  feet  wide,  and  an  ore-streak  of  20  inches, 
ssaying  from  50  to  200  ounces  of  silver  ]>er  ton. 
The  Tiger  lode,  owned  by  Lynch,  Pratt  &  Co.,  has  a  shaft  20  feet  deep, 
vein  between  walls  0  feet  wide,  a'nd  two  pay-streaks,  one  next  the 
OTth  wall  10  inches  wide,  (heavy  galena,)  assaying  100  ounces  of  silver 
er  ton,  and  the  other  next  the  south  wall,  6  inches  wide,  assaying  from 
000  to  2,500  ounces  of  silver  per  ton.  The  intermediate  rock  assays 
om  16  to  30  ounces  of  silver  per  ton. 

The  Walker  lode,  owned  by  Fix  &  Hewitt,  is  opened  by  a  shaft  and 
innel,  and  worked  by  the  latter,  which  is  in  60  feet.  The  vein  is  2  feet 
ide,  and  the  pay-streak  about  4  inches.  A  a  assay  from  several  tons 
•  ore  reduced  in  the  Sukey  Company's  Mill  gave  206  ounces  of  silver 
;r  ton. 

The  Chatauque  lode,  owned  by  Teller  &  Bull,  has  a  shaft  32  feet  deep, 
id  an  ore-vein  6  feet  wide.    About  100  tons  of  ore  are  extracted,  all  of 
hich  contains  more  or  less  grey  copper,  &c.    Four  samples  taken  from 
le  pile — two  from  the  inferior  and  t\vo  from  the  best  quality — were  as- 
lyed  by  Hon.  J.  T.  Lynch,  with  the  following  result: 
No.  1,  41^  ounces  of  silver  5  coin  value,  $54  08  per  ton. 
No.  2,  22^  ounces  of  silver  5  coin  value,  $29  12  per  ton. 
No.  3,  716J  ounces  of  silver ;  coin  value,  $931  84  per  ton. 
No.  4,  672  ounces  of  silver;  coin  value,  $873  per  ton. 
Making  an  average  of  363^  ounces  of  silver  per  ton. 
The  average  of  34  assays,  made  by  Mr.  Lynch,  agent  of  the  Sukey 
^mpany,  during  the  summer,  from  various  lodes  in  this  vicinity,  as 
lown  by  the  assay  book,  was  $143  35  per  ton. 

£ach  of  the  mines  above  named  has  ore  on  the  dump  ranging  from 
>  to  200  tons ;  and  there  are  many  other  lodes  in  the  district  which 
(Dtain  ore  in  paying  quantities.  It  is  believed  that  as  soon  as  the  late 
iprovement  made  by  Mr.  Stetefeldt,  of  Nevada,  for  roasting  and  clilo- 
[lizing  ores,  is  introduced  into  Snake  River  district,  which  is  contem- 
ated  next  summer,  it  will  be  one  of  the  most  important  silver-produc- 
g  districts  in  Colorado. 

There  are  are  numerous  other  lodes  in  all  stages  of  development  in 
her  portions  of  the  county,  many  of  them  exceedingly  rich.  The  Bul- 
>n  and  Incds  Mining  Company,  near  the  head  of  Clinton  Gulch,  in  Ten- 
He  district,  owns  some  very  good  veins,  and  has  ran  a  tunnel  Q(K^  t<^\)^ 
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passing  through  several  lodes  which  are  said  to  '^  prospect "  very  hand- 
Bomely.  A  large  number  of  lodes  of  decomposed  quartz,  containing  firee 
gold,  have  been  discovered  near  the  sources  of  our  placer  mines,  and  will, 
it  is  hoped,  be  thoroughly  developed  and  practically  worked  next  season. 
The  lodes  of  Summit  County  have  been  neglected  in  the  past,  but  the 
coming  year  will  witness  an  era  of  development,  both  in  placer  mines 
and  lodes,  never  before  known;  and  it  is  expected  that  the  yield  of  the 
precious  metals  will  double  that  of  any  previous  year  since  the  settle- 
ment of  the  county. 

LAKE  COUNTY.  • 

I  have  never  personally  visited  this  county,  nor  have  I  received  any 
direct  and  detailed  information  concerning  its  mines  during  the  past 
year.  The  county-seat  is  Granite,  a  small  town  pleasantly  located  on 
the  eastern  bank  of  the  Arkansas  Elver,  and  in  a  district  characterized 
by  the  occurrence  of  free  gold  in  quartz  veins.  Many  lodes  have  be^i 
located,  and  a  few  are  worked  with  energy.  Among  the  most  promi- 
nent enterprises  is  that  of  the  Yankee  Blade  Mining  Company,  on  the 
lode  of  the  same  name.  About  half  a  mile  above  the  town  this  compimy 
has  a  20-stamp  mill,  in  which  the  ore  is  treated  by  battery  amalgama- 
tion, blanket-sluices,  and  pans  for  tailings.  The  mill  is  run  by  steam  in 
the  winter,  and  by  water-power  in  the  summer.  During  the  winter  of 
1860-'70  the  quality  of  ore  treated  appears  to  have  been  high.  Accord- 
ing to  a  report  in  the  Georgetown  Miner,  the  average  yield  from  a  lot  of 
40  cords  was  23^  ounces  of  gold  per  cord.  At  midsummer,  1870,  second- 
class  ore  was  under  treatment,  yielding  (on  the  same  authority)  an  av- 
erage of  8  ounces  per  cord.  Major  H.  Hill  is  superintendents  The 
product  of  the  mill  for  the  year  ending  June  1, 1870,  was  about  $60,000. 
Thirty  men  are  employed,  at  the  average  wages  of  $75  jyer  month. 

The  Treasury  Mining  Company  has  a  15-stamp  water-power  mill, 
which  was  running  last  summer.  Hayden  &  Son  have  a  9-stamp  water- 
power  mill,  which  has  been  running  during  a  portion  of  the  year.  The 
product  for  four  months  is  reported  to  have  been  about  $7,500. 

The  placer  mines  of  Lake  County  have  been  hitherto  more  productive 
than  its  quartz  veins.  The  product  from  thirteen  claims,  reported  by 
the  assistant  marshal  to  the  Census  Bureau,  for  the  year  ending  June 
1, 1870,  was  a  little  over  $00,000.  These  claims  employed  sixty-seven 
men  for  an  average  period  of  six  months,  at  the  average  wages  of  $60 
per  month,  and  gave  an  average  yield  of  85  81  per  day  per  hand.  Tbe 
principal  claims  were  those  of  the  Pilot  Mining  Company,  the  Graft 
Mining  Comi)any,  and  Inman,  Dyer  &  Co. 

PARK  COXINTY. 

The  only  quartz-mining  company  at  work  in  this  county  of  which  1 
have  any  information  is  the  Pioneer,  which  was  at  work  during  part  of 
the  year,  and  is  reported  to  have  produced  $40,000  in  four  months. 
The  placer  mines  of  the  county  have  yielded  perhaps  as  much  more, 
paying  rather  less  than  $3  per  day  per  hand  for  a  season  of  say  five 
months. 
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CHAPTER  X. 

WYOMIlfG, 

st  promising  of  the  mineral  resources  of  this  Territory  mnst  be 
to  be  the  immense  coal  deposits,  which  extend  for  nearly  three 
niles  along  the  line  of  the  Union  Pacific  Railroad.  As  these 
I  made  the  subject  of  special  investigation  and  report  by  geol- 
bhe  service  of  the  Government,  I  shall  not  speak  of  them  at 
The  coal  is  used  in  the  locomotives  of  the  Union  Pacific  road, 
the  Central  Pacific  for  some  five  hundred  miles  west  of  Omaha. 
tter  road  it  is  reported  that  a  ton  of  2,000  pounds  will  run  an 
1  the  average,  seventy-five  miles.  The  average  consumption  of 
es  on  the  Pennsylvania  Central  is  one  ton  to  every  forty  miles. 
Ai,  could  not  fairly  be  compared  without  more  information  as 
t,  grade,  and  load,  but  they  must  be  considered,  after  every 
5  has  been  made,  as  extremely  favorable  to  the  Wyoming  coal, 
certainly  stands  in  the  front  rank  among  those  of  the  Rocky 
s,  and  ahead  of  many  western  coals,  in  its  general  heating  prop- 
freedom  from  sulphur,  and  its  resistance  to  the  disintegrating 
the  weather.  It  is  indeed  claimed  to  be  better  than  Lehigh 
for  ton,  for  making  steam,  for  domestic  use,  and  for  gas  man- 
It  gives  little  waste,  ash,  or  clinker,  kindles  easily,  and  bams 
t  is  asserted  to  make  10,000  feet  of  gas  per  ton,  Pittsburg  coal 
about  8,500.  Evidence  as  to  its  fitness  for  metallurgical  uses 
eager  and  contradictory.  The  difterent  mines  now  open  seem 
I  difterent  qualities  of  coal  in  this  respect.  Some  of  the  coal, 
nston  and  elsewhere,  is  said  to  coke  well.  Wyoming  coal  was 
summer  by  the  Union  Pacific  Company,  in  one  of  their  cupo- 
laha,  for  smelting  cast  iron,  and  found  to  answer  the  purpose 
an  anthracite,  adding,  it  is  said,  to  the  fineness  of  grain 
Dughness  of  the  iron.  The  proportion  of  metal  and  coal  were 
I  same  as  with  anthracito,  and  the  time  required  for  the  smelt- 
ss  also  about  the  same.  In  the  hills  north  and  east  of  these 
is  occur  layers  of  clay,  iron,  and  stone,  yielding  about  30  per 
netallic  iron,  remarkable  for  the  large  amount  of  lime  it  con- 
is  obviating  the  necessity  of  using  other  flux,  and  leaving  the 
unusually  porous  and  fusible  condition  by  means  of  the  expal- 
Tbonic  acid  gas  in  such  great  quantities.  A  few  miles  farther 
sits  of  magnetic  ore  have  been  found,  and  on  the  Weber  River, 
es  west,  the  same  ore  has  been  discovered  in  great  quantities, 
tence  of  unlimited  quantities  of  coal  and  iron,  in  such  close 
:,  promise  to  m$\ke  this  region  the  seat  of  a  great  iron  manu- 
industry  in  future  years.  *  Its  natural  advantages,  combined 
requisite  transportation  facilities  furnished  by  the  Pacific  Rail- 
attracting  the  favorable  notice  of  western  capitalists,  and  it  is 
that  extensive  operations  will  be  undertaken  within  the  next 
;  for  the  development  of  its  vast  resources  of  coal  and  iron. 
»ld-mining  industry  is  confined  principally  to  the  Sweetwater 
of  which  an  extended  account  was  given  in  my  last  report.  I 
say  that  the  progress  achieved  last  year  in  this  district  was 
factory.  Operations  received  a  severe  discouragement  from 
re  of  two  mines  which  were  so  managed  in  1869  as  to  cceoitii^ 
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large  expectations.  A  good  ten-stamp  mill  was  placed  upon  each  of 
these  mines,  and  tliey  were  so  manipulated  by  specolators  as  to  sell  at 
high  figures,  in  preference  to  more  valuable  properties.  These  two 
mines  are  now  virtually  abandoned,  and  the  mills  jipon  them  have  been 
lying  idle  during  the  entire  season.  The  natural  result  of  the  failure  of 
enterprises  so  prominently  before  the  public  has  been  a  distrust  that 
makes  capital  very  slow  of  investment,  even  in  mines  that  would  yield 
good  returns.  The  claims  of  this  region  are  mostly  in  the  hands  of  first 
owners,  men  who  have  not  the  means  to  put  up  mills  and  put  their 
mines  in  proper  working  condition.  The  greater  number  of  the  claims 
in  the  country  which  were  worked  in  1870  were  operated  by  this  class 
of  men,  to  the  extent  of  their  ability,  for  the  purpose  of  prospecting  and 
developing  them.  The  lodes  which  do  not  promise  well  have  generally 
been  deserted.  Nearly  all  the  rock  crushed  during  the  past  year  was 
furnished  by  three  or  four  claims. 

The  district  contains  six  ten-stamp  mills,  one  six-stamp  mill,  and  three 
twenty-stamp  mills.  Of  two  additional  ten-stamp  mills,  one  has  been 
dismantled,  and  the  power  has  been  applied  to  run  a  saw-mill^  and  the 
other  was  destroyed  by  fire  late  in  the  season. 

The  express  shipments  of  gold  for  1870  amounted  to  abont  $80,000. 
The  amount  leaving  by  private  conveyance  is  unknown ;  but  I  presume 
it  was  small,  as  this  item  is  only  considerable  where  express  charges 
are  high,  and  where  placer  mining  produces  large  amounts  of  gold.  I 
think  that  the  product  for  the  year  may  be  put  at  $100,000. 

For  notes  of  operations,  etc.,  I  am  indebted  to  Mr.  Bolivar  Boberts, 
Mr.  E.  K.  Morrison,  and  other  residents. 

The  best  mines  and  claims,  so  far  as  they  have  been  tested  by  the 
actual  working  and  milling  of  the  vock,  are  the  Cariso,  the  Miners'  De- 
light, the  Young  America,  the  Carrie  Shields,  the  Sowles  &  Perkins, 
and  the  Buckeye  lodes.  The  Cariso  and  Young  America  are  situated 
a  few  hundred  yards  from  the  vilbge  of  South  Pass,  and  are  but  a  short 
distance  a])art.  The  shaft  upon  the  former  is  now  180  feet  deej),  and 
good  machinery  for  hoisting  is  erected  upon  the  mine.  Two  levels  have 
been  run  northeast,  to  a  distance  of  50  feet  each,  at  the  depths  of  90 
and  140  feet  respectively.  Three  levels  have  been  worked  southwest- 
erly, from  30  to  GO  feet.  Good  paying  quartz  was  extracted  from  all 
these  levels.  The  lode  pitches  south  at  an  angle  of  about  45^,  to  a 
depth  of  150  feet,  when  it  becomes  vertical.  Water  comes  into  this 
mine  at  the  rate  of  about  250  gallons  per  hour. 

The  Young  America  mine  has  a  shaft  85  feet  deep,  from  which  two 
levels  have  been  worked  to  a  distance  of  about  GO  feet,  at  the  depths  of 
GO  and  tS5  feet  respectively.  The  quartz  is  of  good  quality,  and  tbe  veiu 
is  from  1  to  4  feet  wide.  Hoisting  works  of  a  superior  pattern  an' 
erected  upon  this  mine.  The  ten-stamp  mill  belonging  to  this  com- 
pany was  destroyed  by  fire,  the  work  of  an  incendiary,  on  the  nijrht  ot 
the  11th  of  November,  1870,  which  has  caused  a  temporary  suspensiou 
of  operations. 

The  Carrie  Shields  lode  is  working  to  a  depth  of  80  feet.  The  veiu  is 
from  IS  inches  to  3  feet  wide,  and  rich. 

The  ^liners'  Delight  mine  has  been  worked  from  an  incline  following 
the  ledge,  taa  depth  of  05  feet.  The  company  is  sinking  a  vertical  shaft 
from  which  to  work  the  mine,  and  is  at  present  driving  a  cross-cut  to 
the  lode,  nt  a  depth  of  IIG  feet.  The  sinking  of  the  shaft  still  goes  on. 
The  lode  is  from  2  to  G  feet  wide,  and  pays  from  $35  to  8150  per  ton. 
This  mine  and  the  Cariso  have  yielded  the  richest  ore  yet  produced  iu 
the  /Sweetwater  country. 
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The  Sowles  &  Perkins  lode  shows  a  vein  about  3  feet  wide  of  pay- 
ing: ore.    The  shaft  is  90  feet  deep. 

The  Buckeye  lode  is  about  the  same  in  width  as  the  Sowles  &  Per- 
kins. The  company,  is  now  sinking  a  vertical  shaft  from  which  to  work 
this  mine.  The  shaft,  which  is  now  (January,  1871)  130  feet  deep,  is 
located  so  as  to  cut  the  lode  at  a  depth  of  150  feet.  They  have  now 
reached  130  feet. 

Tliere  are  a  number  of  other  lodes  which  promise  well,  but  which  are 
in  the  hands  of  parties  who  have  taxed  themselves  severely  to  de- 
velop their  properties  thus  far,  and  who  lack  the  means  to  increase  the 
scale  of  their  operations.  As  these  lodes  have  not  been  tested  by  the 
repeated  and  continuous  milling  of  the  ore  raised  from  them,  thej'  must 
be  passed  by  for  the  present ;  another  year  will,  no  doubt,  prove  the 
quality  of  a  number  of  them. 

The  Sweetwater  mines  of  gold-bearing  quartz,  so  far  as  they  have 
been  worked,  are  comprised  within  a  belt  of  country  about  eight  miles 
long  and  less  than  one  mile  wide,  running  from  southwest  to  northeast. 
Rich  float-quartz  has  been  picked  up^  and  lodes  that  prospect  well  have 
been  discovered  outside  of  these  limits ;  but  the  working  of  such  lodes 
and  the  formation  of  new  camps  has  been  prevented,  mainly  by  incur- 
sions of  hostile  Indians.  The  extent  of  the  undeveloped  lodes  of  the 
country  is  entirely  unknown,  and  the  gold-producing  capacity  of  those 
which  have  been  worked  most  is  but  very  imperfectly  developed. 

The  population  of  Sweetwater  County,  by  the  census  of  1870,  was 
1,01G.  'About  half  of  this  population  belongs  to  South  Pass  and  Atlan- 
tic Cities,  Miners'  Delight  and  vicinity  comprising  the  mining  district. 

Wages  for  good  laborers  are  from  $3  50  to  $4  per  day ;  wood  is  $4 
per  cord;  lumber,  $35  to  $50  per  thousand  feet;  flour,  $7  to  $8  per 
hundred  pounds  ;  potatoes,  G  cents  per  pound  ;  sugar,  20  to  30  cents 
coffee,  35  to  GO  cents ;  butter,  50  to  75  cents ;  bacon,  35  cents ;  lard,  40 
cents ;  fresh  beef,  15  to  25  cents ;  and  case  goods,  $7  to  $15  per  case. 
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CHAPTER    XI. 

'HE  TREATMENT  OP  AURIFEROUS  ORBS  IN  COLORADO.  • 

It  is  proposed  to  describe  in  the  present  chupter  the  processes  and 
bpparatus  generally  employed  in  Colorado  for  the  treatment  of  gold 
^res,  leaving  out  of  consideration  the  operations  of  mining  proper. 

1.  In  the  mine  there  is  generally  no  further  separation  than  that 
J^hich  the  miner  effects  in  dnlling  and  blasting,  by  endeavoring  to  ob- 
SLiw  the  pay  ore  distinct  from  the  barren  gangue.  All  the  rock  thrown 
lown  is  generally  hoisted  to  grass  5  but  the  two  classes  are,  as  far  as 
[>racticable,  kept  apart.  There  is  no  sorting  of  the  ore  underground, 
according  to  the  size,  richness,  or  mineralogical  composition  of  the 
Bragments. 

2.  Above  ground  the  rock  is  roughly  sorted,  with  the  aid  of  a  lim- 
ited amount  of  spalling,  into  two  classes,  waste  and  mill  rock.  The 
svaste  amounts,  generally,  to  one-half  or  two-thirds  of  the  whole.  This 
sorting  is  often  accompanied  with  a  selection  of  the  larger  masses  of 
pure  ore,  rarely  more  than  10  per  cent^  of  the  mill  rock.  The  ores  con- 
sist principally  of  iron  and  copper  pyrites,  frequently  associated  with 
>ther  ores  of  copper  and  galena,  and  zinc-blende.  The  gangue  is  a  mix- 
^e  of  quartz  and  feldspar. 

The  further  preparation  or  concentration  of  the  ores  is,  in  most  cases, 
utimately  connected  with  the  extraction  of  the  free  gold.  It  consists 
XI  crushing  by  means  of  stamps,  and  simultaneous  amalgamation,  after 
^hich  the  tailings,  in  many  cases,  are  at  once  discharged  into  the  rapid 
-reek.  Most  frequently,  however,  by  various  methods,  the  heaviest 
H)rtions,  with  a  part  of  the  gold  which  has  escaped  amalgamation  jind 
^t  the  quicksilver  lost  by  the  apparatus,  are  more  or  less  completely 
^Qcovered 

I.    THE  CEUSHING  IN  STAMP-MILLS. 

ARRANGEMENT  OF    THE  BATTERIES.  (FigS.  1  and  2.) 

These  have  universally  a  wooden  frame  and  a  cast-iron  mortar.  The 
stamps,  shaft,  and  cams  are  of  iron. 

As  a  rule,  the  ground  is  excavated  down  to  the  not  very  distant  bed- 
\)ck.  Upon  this  are  firmly  laid,  let  in,  or  set  in  masonry,  a  number  of 
ongitndinal  sills,  a,  and  upon  them  the  cross-sills,  &,  about  1  foot 
iquare  and  10  to  14  feet  long,  and  corresponding  with  the  number  of 
Itamps.  At  right  angles  to  these  is  the  battery-log,  c,  22  to  30  inches 
iquare,  of  the  best  pine,  the  upper  surface  of  which  is  at  the  level  of 
die  mortar-bed.t 

Upon  the  battery  log  the  posts,  rf,  are  erected.  They  are  likewise  of 
pine,  18  to  20  inches  wide  and  10  to  12  inches  thick,  and  about  high 

M^^,^^— ■^,^^^1^—  ■  II        ■■!     ■        I—     ■  ■■  I  ■  I  -—  ■  11     ^.^^^^       ■■■■!■■  I  llll  I  ■ 

*■  A  series  of  articles  on  this  subject,  from  the  i>en  of  Mr.  Albert  Reichenecker,  of  Cen- 
tral City,  Colorado,  recently  appeared  in  the  German  Berg-und-HuttenmUnnische  Zeitung, 
i¥ith  the  permission  of  the  author,  who  has  also  furnished  mo  with  original  draw- 
•Dg8  to  Ulustrate  this  chapter,  I  translate  a  large  portion  of  his  treatise.  It  has  seemed 
oest  not  to  alter  or  interrupt  Mr.  Reichenecker's  text ;  and  I  have,  therefore,  put  my 
>wii  observations  and  comments  in  the  form  of  foot-notes,  with  my  initials. — R.  W.  R. 

t  The  battery-log  or  mortar-block  here  described  is  not  so  good  as  th«  vertical  tim- 
bers used  for  the  same  purpose  elsewhere,  and  to  some  extent  iu  ColoiciiVoiXao,— ^.^  r&« 
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enongli  to  reacli  to  the  upper  end  of  the  stamp  when  it  rests  on  the 
mortar-bed.  The  posts  are  maintained  in  their  upright  position  by  the 
mortised  and  bolted  guides,  </,  rjf*,  above  and  below,  8  to  10  inches  deep 
by  7  to  9  inclies  wide,  and  by  the  stays  and  braces,  c,  /,  on  the  siderf 
the  discharge. 

The  lower  part  of  the  mortar,  h,  is  a  solid  casting,  provided  with 
flanges,  through  which  it  is  bolted  to  the  batterj^-log.  Two  longitudinal 
sUls,  i,  G  to  8  inches  thick,  not  quite  so  high  as  the  cast  iron  mortar,  bat 
reaching  down  somewUat  over  the  battery-log,  prevent  a  side  movement 
of  the  mortar.  Frequently  the  above-mentioned  bolts  are  omitted;  but 
there  is  cast  on  each  side  of  the  mortar-bed,  through  its  whole  length, 
a  flange  about  two  inches  wide,  on  which  these  sills  are  firmly  laid. 

The  upper  guides,  g^,  lie  not  more  than  1^  foot  below  the  upper  end 
of  the  battery-posts,  and  the  lower  guides  as  low  as  the  stamp-head  will 
permit.  This  brings  them  about  6  or  7  feet  apart.  The  guide  propa 
consists  below  of  a  cast-iron  thimble,  p*,  consisting  of  two  halves  with 
flanges,  which  is  let  in  between  the  guide-timbers,  to  the  rear  one  of 
which  it  is  bolted  through  the  flanges.  Above,  the  guide  consists  of 
two  3-inch  planks,  cut  out  to  fit  the  stems  of  the  stamps,  and  bolted  to 
the  rear  timber,  which  is  here  the  only  one.  Wooden  wedges,  driven 
between  the  planks,  keep  them  at  the  proper  distance  apart  to  give  play 
to  the  stamps.  Frequently  the  lower  guides  are  arranged  in  the  same 
manner,  but  with  both  front  and  rear  timbers. 

As  has  been  remarked,  the  battery-box  is,  up  to  about  3  inches  below 
the  discharge,  cast  in  one  piece  with  the  mortar-bed.*  The  latter  is 
horizontal,  3  to  4  inches  thick,  and  provided  under  each  stamp  with  a 
recess  about  an  inch  deep,  in  which  is  set  the  cast-iron  die,  Jt,t  3  to  4 
inches  bigh,  slightly  decreasing  in  size  toward  the  top.  The  n])iK»rsnr- 
face  of  the  die  is  greater  by  perhaps  half  an  inch  in  diameter  than 
the  shoe  of  the  stamp.  The  upper  part  of  the  die  is  of  chilled  iron; 
the  lower  part,  say  one  inch  of  the  height,  of  softer  iron,  fits  into  the 
recess  in  the  mortar-bed,  and  is  generally  circular,  though  sometimes 
polygonal  in  section.  The  die,  like  the  shoe,  can  be  easily  cliau^£:ed  ^ 
when  worn  out,  and  in  this  way  the  destruction  of  the  mortar-bed  is 
prevented.  The  iron  walls  of  the  battery-box  are  li  to  2  inches  thick 
at  the  bottom,  and  decrease  in  thickness  somewhat,  while  the  box  itself 
widens  a  little  toward  the  top. 

The  plank  housings,  I,  are  fastened  to  the  longitudinal  sills,  /.  and 
neatly  litted  at  sides  and  bottom.  They  usually  reach  to  the  lower 
guides,  and  completely  inclose  the  battery-box,  with  the  exception  of  the 

*Tlic  hitest  California  pattern  of  mortar  is  uiuch  higher  than  this,  having  bottom 
and  walls  cast  in  one  piece.  There  are  H(;veral  decided  advantages  in  the  high  raor- 
tars.  1  know  of  none  possessed  by  tho  low  ones,  except  greater  cheapness  of  tirsl  cost 
and  freight.— R.  W.  R. 

tin  tht?  stamp-mill  attached  (for  dry  crushing)  to  tho  reduction  works  of  Hucfeden 
&  Co.,  at  Georgetown,  a  siuglo  solid  block  is  used,  instead  of  a  number  of  dies.  Thij 
IS  the  form  adopted  in  Germany  and  Hungary.  It  permits  tho  use  of  both  sidt^s!,  h, 
simjily  turning  over  tho  bed  Avhen  the  upper  side  is  worn  by  the  stamps  into  dep.Ti 
eiono,  and  it  is  claimed  that  a  considerable  gain  in  economy  results.  One  objeciiiH 
that  occurs  to  mo  is  the  necessity  of  turning  or  changing  the  whole  block  Avhon  i| 
happens  to  bo  worn  aAvay  in  a  single  spot,  though  the  remainder  may  still  be  sonic 
able.  It  is  doubtful,  however,  whether  this  counterbalances  tho  advantages  of  sii 
plicity  and  cheapness  imd  tho  ease  with  which  tho  whole  can  be  removed  at  oneopt*:: 
tiou,  to  clean  out  tho  mortar.  A  more  serious  objection,  perhaps,  is  tho  fact  that  sufl 
a  die-block  weara  in  circular  depressions,  which  may  diminish  tho  effectiveness  of  ll 
blow  of  tho  stamp ;  while  tho  projecting  circular  die  presents  always  a  itromineul  sn 
face,  clears  itfclf  of  pulp,  and  thus  brings  tho  quartz  always  between  the  iron  faces* 
ahoe  and  dio.— R.  W.  R. 


MHWB  woeu  ui  ruxininff,  see  renuuTKB  in  my  ImI  report,  and  a  chapter  in  the  present 
dome,  rarther  on. — B.  W.  B. 
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Bd-slit,  r,  and  tbe  discharge,  8.    The  bolts,  m,  hold  the  housings  firmly 

the  posts,  and  wedges  driven  between  them  and  the  guides  press 
em  closely  to  the  sills  below. 

Each  battery  contains  usually  four  or  five,  now  and  then  three,  seldom 
s  stamps. 

The  iron  stamp  consists  of  four  parts :  the  head,  the  stem,  the  collar, 
id  the  shoe.    These  are  all  cylindrical  in  form. 

The  cast-iron  head.  A,  has  the  same  diameter  as  the  shoe,  and  is  18 
t  20  inches  long.  Its  lower  surface  is  provided  with  a  conical 
Kjess  G  to  7  inches  deep,  to  receive  the  shank  of  the  shoe,  and  a  similar 
•icess  is  bored  in  its  upper  surface  for  the  lower  extremity  of  the  stem, 
he  interior  end  of  each  of  these  recesses  is  intersected  by  a  mortise 
assing  through  the  stamp-head,  so  that  by  driving  a  wedge  through 
lis  opening  the  shoe  or  stem  may  be  loosened  and  forced  put  when 
ecessary.  In  some  cases  the  lower  end  of  the  head  is  turned  down  in 
le  lathe  to  receive  a  wrought-iron  ring,  f  to  1  inch  thick  and  IJ  to  2 
iches  high. 

The  ic^rought-iron  stcm^  B,  has  a  length  of  9  to  11  feet,  and  varies  in 
lickness,  according  to  the  weight  of  the  stamp,  from  2  to  3  inches, 
lie  lower  end  is  turned  to  a  somewhat  conical  form  to  fit  the  recess  in 
tie  top  of  the  head.  The  upper  end  is  also  turned  down  a  little  for 
ome  distance  to  permit  the  collar  or  tappet  to  be  slid  over  the  stem  to 
»  place.  In  some  cases  the  stem  has  a  screw-tbread  in  the  neighbor- 
cod  of  the  collar,  and  the  latter  has  a  place  for  a  key,  by  means  of 
^hich  the  collar  can  be  screwed  up  or  down  on  the  stem,  and  then  keyed 
ist  in  the  desired  position. 

The  collar  J  C,  consists  of  a  hollow  cast-iron  cylinder,  6  to  8  inches  in 
eight,  2^  to  3  inches  thick  below,  and  somewhat  conical  above.  The 
iteiior  is  turned  to  fit  the  stem,  or  with  a  screw-thread.  The  lower 
'orking  surface  is  sometimes  protected  with  a  steel  ring ;  but  ordinarily 
be  lower,  cylindrical  part  of  the  collar,  about  2  inches  high,  is  merely 
lade  of  chilled  iron. 

The  shoe^  D,  is  always  of  cast  iron,  the  butt,  up  to  within  f  of  an  inch  of 
he  shank,  being  chilled  and  the  rest  cast  in  sand.    The  shank  is  4  to 

inches  long,  having  below  half  the  diameter  of  the  butt,  and  con- 
tacting conically  upwards,  as  shown  in  the  engraving.  The  diameter 
f  the  shoe  varies  between  GJ  and  10  inches,  the  ordinary  limits  being 
i  and  9  inches. 

In  setting  up  the  stamp,  the  stem  is  driven  into  the  head,  the  collar 
ither  simply  slipped  over  and  driven  down  or  screwed  on,  and  then 
eyed  fast.  The  shoe  is  set  in  the  mortar  under  the  stamp,  the  shank 
s  Burronnded  with  thin  wooden  wedges,  pointed  upwards  and  kept  in 
>lace  with  a  string.  Then  the  stamp  is  allowed  to  fall,  and  the  shank 
'edges  itself  into  the  head  with  sufiicient  firmness  to  remain  fixed, 
^ith  every  subsequent  fall  of  the  whole  stamp  the  several  parts  tend  to 
edge  more  tightly  into  one  another.  The  only  exception  is  the  collar, 
I  case  it  is  screwed  on. 
The  weight  of  the  stamp  varies  between  300  and  750  pounds.*    Most 

^  According  to  ^Ir.  Hague,  the  Colorado  BtampSi  as  a  general  niloi  are  heavier,  run 
>re  slowly,  and  with  greater  fall  than  is  usual  in  the  mills  of  California  and  Nevada. 
(tie  of  them  weigh  DOO  pounds  each ;  and  although  the  miUs  of  most  recent  con- 
"Uction  have  generally  adopted  a  500-pound  or  (JOO-pound  stamp,  the  averaf^e  is  prob- 
ly  somewhat  uigher  than  that  at  present.  Personally,  I  incline  to  the  opinion  that 
)  pounds  will  be  found  a  practically  convenient  weight,  peimitting  on  one  hand  a 
Sh  rate  of  speed,  and  securing  a  sufliciently  powerful  blow- with  a  moderate  fall.  As 
Cvds  speed  of  running,  see  remarks  in  my  last  report,  and  a  chapter  in  the  present 
lumc,  further  on.— B.  W.  B. 
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frequently  it  is  between  400  and  600  i)0UTi(l8,  and  so  divided  that  the 
weights  of  head,  stem,  collar,  and  shoe,  have  about  the  proportion  of 
5:  3:  1:  2.    All  the  stamps  of  a  battery  have  the  same  weight    Aboat 

9  pounds  is  the  weight  per  square  inch  of  crushing  surface. 

The  sum  of  the  work-ing  surfaces  of  the  shoes  is  to  the  mortar-bed 
about  as  1 :  2 J.  The  interval  between  the  shoes  and  between  tJiose  at 
each  end  and  the  end  of  the  mortar  is  3  to  IJ  inches. 

The  cam-shaft  (Fig.  1,  n)  is  generally  of  wrought  iron,  and  has  half 
the  diameter  of  the  shoes.  It  is  always  rigged  fin  Colorado)  with 
double  cams.  It  rests  on  journals  attached  to  the  uattery-posts,  gen- 
erally on  the  side  of  the  discharge.  Its  center  is  7  to  9  inches  from 
that  of  the  stamp-stem.  It  is  generally  placed  about  half  way  between 
the  upper  and  lower  guides,  though  there  are  departures  from  this  prac- 
tice.   In  large  mills  there  is  a  cam-shaft  for  every,  say,  twenty  stamps.* 

The  cams  (Fig.  1,  o)  are  of  cast  iron,  have  a  Tsection,  and  are  curved 
to  the  ill  volute  of  a  circle.t  The  two  cams  of  each  pair  are  cast  together 
on  a  ring  5  to  6  inches  long,  and  IJ  to  2  inches  thick,  which  is  slipped 
over  the  cam-shaft  and  keyed  fast."  The  working  face  of  the  earns,  2  to 
3  inches  wide  and  1  to  2  inches  deep,  is  chilled.  In  some  cases  the  two 
cams  are  screwed  instead  of  cast  to  the  ring,  or  each  cam  is  cast  with 
half  a  ring,  and  the  two  halves  are  screwed  together.  In  this  way  the* 
rci)lacement  of  a  broken  or  worn-out  one  is  gi*eatly  facilitated-f 

The  lift  varies  between  10  and  18  inches.  It  is  usually  11  to  14  inches, 
representing  a  length  of  cam-curve  of  18  to  21  inches.  The  difference 
between  the  theoretical  maximum  lift  of  the  cams  and  the  fall  of  the 
stamp  is  quite  considerable,  amounting  with  new  shoes  and  dies  to  8  to 

10  inches.  The  lift  is  not  changed  by  raising  the  collar  as  the  shoes 
and  dies  wear  away,  since  this,  in  most  cases,  in  consequence  of  the 
manner  in  wliich  tlic  latter  is  tixed  on  the  stem,  would  be  a  work  of 
difliculty. 

Poorer  is  obtained  sometimes  from  overshot  water-wheels,  (more  seldom, 
turbines;)  and  in  lack  of  the  necessary  water,  from  steam-engines  of 
every  kind.  The  steam  pressure  averages  three  to  four  atmospbcres, 
and  is  produced  in  llue-bf>ilers  and  tubular-boilers,  the  universiil  fuel 
being  wood.  The  i)ow<»r  is  generally  transmitted  (from  a  steam-engine 
directly,  from  a  water-wheel  through  spur-wheel  gearing)  by  means  of 
a  belt  and  pulleys  (Fig.  1,  ?<^)  to  a  siiaft  ?«,  and  from  this  through  two 
spur -wlieels  rv^  to  the  cam-shaft. 

AvxiUary  arrangemcnU. — To  facilitate  operations  around  the  upper 
part  of  the  battery  frame,  a  shelf  or  scaftblding  is  laid  on  one  or  both 
sides,  usually  a  little  above  the  lower  guides,  (Fig.  1,  p.) 

As  a  special  aid  in  '^  catching  uj)"  the  stamps,  a  wroughtiron  lever  is 
sometimes  employed,  (Fig.  2,)  having  a  hooked  support  with  an  eye  at 
the  upper  extremity.  This  eye  slips  over  a  bolt-head  in  the  upi)er  guide- 
timber,  and  the  fulcrum-bar  or  support  then  hangs  vertical.  AX  the 
highest  point  of  the  stroke  the  toe  of  the  lever. is  inserted  under  the 
collar,  and  the  latter  is  lifted  just  out  of  reach  of  the  cam — a  position 
in  which  it  is  kept  as  long  as  desired  (for  repairs  or  other  pnrixjses)  by 
means  of  a  prop  from  the  lower  guide-beam.    When  the  lever  is  not 


*  It  is  now  common  in  good  mills  to  gear  each  battery  of  five  stamps  with  separate 
cam-shafts,  puUeys,  «&c.,  so  that  the  stoppage  of  one  battery  would  not  hinder  the 
rest.  In  this  way,  different  batteries  may  bo  run  at  different  sj)eeds— an  important 
matter  when  tlic  material  to  bo  crushed  varies  in  character. — R.  W.  R. 

t  Slightly  modified  at  the  end.—R.  W.  R. 

t  Some  good  millmen  x>refer  single  cams,  and  a  higher  ratb  of  revolution  for  tho 
shaft,    I  do  not  remember  seeing  such  in  Colorado. — R.  W.  R. 
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}  necessary  in  order  to  hang  np  a  single  stamp  to  stop  the 
ttery,  remove  the  housing  on  the  feed  side,  and  pry  np  the 
the  desired  point,  where  it  is  held,  as  before,  by  a  prop. 
tery-water  is  supplied  to  the  mortar  through  a  wooden  trough 
t  attached  to  the  frame  above  the  lower  guides,  and  provid^, 
each  stamp,  with  a  pipe  which  terminates  over  the  guide- 
f^,  so  that  the  escaping  water  first  cools  this  cast-iron  thunblCi 
running  down  the  stamp,  enters  the  mortar.  But  rarely  is 
y  of  wat^r  so  arranged  as  to  be  separately  regulated  for  each 
In  winter  the  battery-water  is  warmed  by  allowing  the  exhaust 
the  engine  to  pass  through  the  trough  or  box  conducting  it, 
i  pipe  is  used  instead  and  passed  through  a  furnace. 
;k  is  charged  through  the  housing,  by  means  of  a  slit  (Pig.  1,  r) 
;  the  whole  length  of  the  battery,  about  4  inches  wide,  and 
ibove,  but  inclined  below  at  an  angle  of  48^  to  the  mortar,  so 
rock  rolls  in  against  the  upper  ha&  of  the  stamp-head,  when 
is  at  it«  lowest.  The  interval  between  the  side  of  the  mortar 
:amp  is  here  3  to  4  inches.  The  sides  of  the  charging-slit,  r,  are 
1  strong  sheet-iron. 

'g^r  fragments  of  rock  are  frequently  spalled  by  machinery, 
purpose  crushers  or  stone-breakers  are  almost  universally  em- 
hen  any  machine  is  used,  having  upright  jaws,  one  of  whiclu 
by  means  of  a  fly-wheel  and  eccentric* 
jharge  takes  place  only  on  the  long  side  of  the  battery  (gener* 
ie  side  only)  and  in  most  cases  through  the  screen.  These  are 
steel  or  Eussia  iron,  about  0.4  millimeters  thick,  and  punched 
3  8  millimeters  long  and  about  J  millimeters  wide,  of  which 
about  7^  to  the  square  ineh.  The  screens  are  so  set  as  to 
;he  inside  the  rim  of  the  holes,  turned  up  in  punching.t  They 
openings  cut  in  the  housing,  and  made  fast  by  means  of  close- 
les  of  iron  or  wood,  and  wedges.  The  height  of  tilie  discharge- 
ve  the  die  varies  betweefi  10  and  15  inches,  and  is  oidinanly 
aches, 
purpose  of  amalgamating  in  the  battery  the  free  gold  con- 
the  rock,  amalgamated  copper-plates  (Fig.  1,  t)  are  set  under 
^ng  and  discharging  openings,  that  is,  immediately  over  the 
Q  part,  of  the  battery-box,  along  its  entire  length.  They  are 
and  4  inches  wide  (together,  one  foot)  and  incline  about  45°  to 
m.  Occasionally  these  copper  plates  are  also  introduced  at 
)f  the  mortar.  They  either  rest-  on  the  cast-iron  mortar  below, 
y)  upon  iron  pegs,  fixed  in  the  housings,  and  they  are  held  at 
I  in  grooves.  The  plate  of  the  rear  wall  is  set  in  a  wooden 
i  can  be  by  means  of  a  handle  removed  or  introduced  at  will. 
^  in  front  and  at  the  sides,  which  are  screwed  fast,  are  only 
after  removal  of  the  screen  or  the  rear  housings, 
ately  below  the  discharge-screen  a  wooden  apron  or  table,  (Fig. 
jred  with  copper,  10  to  12  feet  long,  and  5  or  6  inches  wider 
iistance  between  the  battery-posts,  is  attached  to  the  housings. 

• 

ihenecker's  description  of  the  stone-breaker  is  omitted,  the  machine  being 
explained  in  my  last  report,  page  648.  Mr.  B.  says  one  thing,  namely,  that 
e  lined  with  corrugated  plates  of  steel,  which  I  think  must  be  a  mistake, 
chilled  cast-iron  for  this  purpose  is  almost  universal ;  and  where  it  is  de- 
I  (as  in  Dodge's  crusher)  soft  wrought  iron,  without  corrugation,  is  substi- 
V.  K. 

reens  differ  from  those  of  other  localities,  which  are  punched  with  oiroolar 
ftmed  after  the  sizes  of  needles.~B.  W.  B. 
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It  is  mclined  7  to  10  degrees  below  the  horizon ;  its  area  is  to  that  of 
the  interior  copperplates  aboat  as  12 : 1.  To  make  a  tight  joint,  it  is 
let  into  the  lull  (Fig  1,  t)  of  the  housing,  and  pressed  against  the  latter 
by  means  of  braces  underneath.  The  sheet  copper  is  fastened  on  nith 
iron  wood-screws.  At  the  angles  between  the  raised  rim  and  the  bottom 
of  the  table,  the  copper  is  either  turned  up  for  1^  or  2  inches,  or  idlowed 
to  abat  npon  the  rim,  the  crack  being  covered  with  a  lath. 

Hie  wooden  honsings,  screen-frames,  outer  plates,  apron,  &c.,  are  all 
caulked  with  strips  of  blanket  in  the  cracks  and  joints. 

THE  OPERATION  OP  THE  MELL. 

The  quartz  is  brought  from  the  mine,  unless  the  mill  is  in  or  near  the 
shaft-house,  in  wagons,  generally  with  two  mules  each,  and  unloaded 
upon  the  charging-floor,  where  the  necessary  spalling  is  performed,  as 
close  as  possible  to  the  stamps,  either  by  machinery,  or,  generally,  by 
hand.  Each  wagon  contains  32  cubic  feet,  or  35  hundred  weight  of 
rock.* 

The  principal  object  of  the  crushing  is  the  simultaneous  amalgama- 
tion of  the  free  gold  in  the  ore,  and  hence  the  ruling  idea  jn  the  mao- 
iigement  of  the  process  is  to  extract  directly,  and  during  the  crushing. 
3A  high  a  percentage  as  possible;  and  but  subordinate  attention  U 
gtyen  to  any  further  treatment  of  the  pulp. 

Since  the  gold  is  in  general  finely  disseminated,  a  fine  crushing  is 
Bsaal.  The  number  of  drops  per  minute  varies  between  15  and  45, 
being  g:enerally  22  to  28.t 

Fading  is  always  done  by  hand,  and  to  all  the  stamps.^    The  batteiy- 

*  The  practice  of  hauling  rock  to  mill  by  the  wagon-load,  and  the  absence  of  means 
or  inclination  to  weigh  it,  has  led  to  the  measurement  of  ore  in  Colorado  by  eords 
instead  of  tons.  This  is  theoretically,  in  one  respect,  the  most  accurate  way;  since 
the  cost  of  mining  depends  on  the  bulk  rather  than  the  weight  of  the  material  ex- 
tracted, and  what  wo  desire  to  know  of  any*vein  is  its  value  per  fathom,  not  per  ton. 
But  practically  there  is  no  ascertained  relation  between  the  amount  of  ore  sent  to  mill 
and  the  space  actually  excavated  under  groand,  since  no  account  is  kept  of  the  quan- 
tity thrown  away  in  sorting.  Moreover,  the  measurement  of  ore  by  cords  is  &tal  to 
exact  business  transactions  and  to  proper  control  by  assays,  &c.,  of  the  milling  pro- 
cesses. "  Four  wagons  make  a  cord,^'  is  no  basis  for  a  scientific  metallurgical  practice. 
The  cord,  as  might  l>e  expected,  varies  according  to  the  character  and  size  of  the  pieces, 
and  the  closeness  with  which  they  are  packed  in  the  box  or  wagon.  Mr.  Hague  gives 
for  a  cord  of  quartz,  without  heavy  minerals,  stamping  size,  loose,  6^  tons:  for  the 
same,  more  closely  packed,  7  tons,  while  pure  iron  pyrites,  closely  packed,  would  weigh 
nearly  twice  as  m\ich.  A  cord  of  ordinary  ore  may  weigh  7,  8,  or  9  tons,  the  average  of 
7^  tons  being  not  far  from  the  truth.  Mr.  Keichenccker  puts  it  at  7.  unless  his  *'  bim- 
drod-weight  '  arc  meant  for  German  ones,  in  which  case  ho  very  closely  agrees  with 
Mr.  Hague.— R.  W.  R. 

t  It  is  now  beginning  to  bo  admitted  in  Colorado  that  a  greater  speed  of  stamps 
would  be  more  economical  of  power.  The  important  items  of  wages,  interest,  insur- 
ance, &.C.,  are  no  greater  for  a  rapid  rate  than  for  a  slow  one,  while  the  actual  effect  per 
horse-power,  and  lienco  per  unit  of  fuel  consumed,  is  increased.  See  my  last  report, 
ptueinif  and  the  chapter  in  this  report  on  the  speed  of  stamps. — B.  W.  R. 

X  The  self-fee<ling  batteries  are  not  generally  approved  by  American  mill  men,  who 
claim  that  a  faithful  and  discreet  feeder  can  increase  the  product  of  the  stamps  by  lar 
more  than  the  value  of  his  wages ;  besides,  he  need  not  bo  confined  to  that  worK,  unless 
he  attends  to  several  batteries.  Vciy  small  mills,  of  three  or  four  stamps,  might,  I 
should  think,  be  advantageously  self-feeding.  An  amusing  instance  is  a  small  tiu«e- 
stonm  mill  belonging  to  a  tenant  on  the  southeastern  part  of  tho  Mariposa  estate,  in 
California.  It  is  run  by  water-power,  and  is  self-feeding.  The  proprietor  works  elao- 
where  for  wages,  and  the  mill,  being  supplied  with  ore  in  the  morning,  feeds  itself  and 
crushes  and  amalgamates  all  day  (rather  rudely,  it  must  be  confessed)  without  anT 
attendance  whatever.  Under  these  circumstances  a  profit  is  obtained  from  rook  which 
would  otherwise  scarcely  pay  expenses.— B.  W.  B. 
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box  is  kept  fall  for  about  6  inches  above  the  dies.  The  feeding  is  done 
in  12-hoar  shifts.  A  laborer  can  feed  in  one  shift,  allowing  for  1^  to  1^ 
hoars'  average  enforced  idleness  of  the  mill,  about  95  cubic  feet  or  100 
to  110  hundred-weight  of  hard  rock,  which  he  also  spalls  to  iirst-size 
before  charging.  The  same  man  can  furthermore  supply  the  quicksilver 
fit>m  time  to  time  and  regulate  tbe  flow  of  the  battery-water.  If  the 
quartz  is  very  hard,  an  assistant  for  alternate  shifts,  or  a  crushing-ma- 
chine run  by  the  feeder,  is  required. 

The  battery-water  is  supplied  for  rich  rock  in  sufficient  quantity  only 
to  prevent  the  pulp  from  catching  on  the  aprons,  say  about  28  cubic 
feet  of  water  per  cubic  foot  of  rock  crushed.  For  rock  poor  in  gold,  (or 
poor  in  ore,  which  is  generally  the  same  thing,)  the  supply  of  water  is 
increased^  to  increase  the  rate  of  working,  so  that  the  quantity  amounts 
to  33  cubic  feet  and  upwards  to  one  cubic  foot  of  rock  crushed.  The 
foregoing  proportions  of  23  and  33  cubic  feet  to  one  represent  weights 
of  tiie  cubic  foot  of  rock  crashed,  of  about  125  and  108  pounds  respect- 
ively. Per  stamp  per  minute,  the  volume  of  the  battery- water  averages 
I  cubic  foot.  It  has  in  summer  its  natural  temperature;  in  winter  it  is 
warmed  only  enough  to  prevent  congelation  upon  the  apron,  &c. 

AnuUgamation. — For  the  purpose  of  amalgamating  the  gold  quicksilver 
ds  introduced  through  the  charging-slit  from  time  to  time,  generally  once 
in  two  hours,  and  in  quantities  dex)endeut  ux)on  the  richness  of  the  ore. 
Care  is  taken  to  distribute  it  as  evenly  as  i)ossible  under  tbe  stamps. 
The  quantity  of  the  quicksilver  employed  is,  on  the  average,  three  times 
as  much  as  is  afterwards  recovered  in  the  amalgam.* 

The  process  of  amalgamation  is  as  follows :  The  quicksilver  is  finely 
divided  by  the  stamps,  and  thus  acquires  the  opportunity  to  coat  or 
amalgamate  the  fine  particles  of  gold.  This  fine  division  of  the  mer- 
cury is  proved  by  the  fact  that  two-thirds  of  the  quantity  charged  gen- 
erally escapes  in  the  battery -slimes.  The  violent  motion  ('^  swash")  of 
the  battery-water,  produced  by  the  fall  of  the  stamps,  the  particles  of 
gold,  amalgam  or  quicksilver  are  carried  with  the  pulp  upon  the  copper 
plates,  to  which  they  have  an  opportunity  to  adhere. 

Very  frequent  addition  of  small  quantities  of  quicksilver  gives  no 
better  result  than  charging  the  same  aggregate  once  in  two  hours.  It 
seems  to  follow  that  the  quicksilver  is  but  slowly  expelled  from  the  bat- 
tery Uttle  by  little,  after  it  has  caught  a  quantity  of  gold  about  equal  to 
tiiat  in  the  quicksilver  which  is  retained  by  the  inner  plates.  That 
which  escapes  through  the  screens  is  thinly  fluid,  and  contains  but  a 
small  percentage  of  gold,  while  the  amalgam  of  the  plates  is  either  a 
pasty  mass  or  a  hard  layer.  Now,  since  the  quicksilver  which  arrives 
on  ^e  plates  is,  as  has  been  shown,  nearly  equal  in  gold  contents  with 
that  which  escapes,  it  follows  that  nearly  the  whole  gold  contents  of  the 
amalgam  of  the  plates  are  the  result  of  the  enrichment,  by  floating  par- 
ticles of  gold  in  the  pulp,  of  the  quicksilver  adhering  to  the  plates.t 
The  same  purpose  is  served  by  the  outer  as  by  the  inner  copper  plates, 
the  pulp  flows  over  them. 


*  This  loss  seems  very  large,  but  the  fact  of  its  existence  is  indisputable.  Mr.  Hague 
•peaks  of  ^  to  iV  of  a  pound  of  quicksilver  per  ton  of  rock,  which  is  about  the  same 
thing.  Even  at  present  high  prices  of  quicksilver,  however,  the  value  of  the  loss  is 
not  v^y  great,  only  sold  always  escapes  when  mercury  does. — R.  W.  R. 

t  This  passage  is  obscure.  Mr.  Reiclicnccker's  meaning  appears  to  be,  that  the  quick- 
■ilver  in  the  battery  takes  up  a  small  percentage  of  gold,  and,  while  still  fluid,  is  thrown 
by  the  swash,  some  upon*  the  interior  plates,  some  through  the  screen.  That  which 
catches  on  the  plates  gathers  more  and  more  gold,  and  grows  stiffer  and  harder  in  con- 
sistency. Finally,  the  same  process  takes  phue  with  the  amalgam  caught  on  the  outer 
plates  of  the  apron.— -R.  W.  U. 
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The  movement  of  the  palp  in  the  battery  consists  in  alternate  rising 
above  and  falling  below  the  inner  plates,  combined  with  wave  motioDB 
longitudinally  along  the  battery-box.  Outside,  the  pulp  streams  with 
uniform  velocity  over  the  inclined  table,  a  movement  which  does  not, 
like  that  within  the  battery,  present  moments  of  rest,  favorable  to  the 
deposition  of  the  gold.  The  only  place  where  this  is  at  all  the  case  on 
the  outer  plates  is  the  upi)er  end  of  the  apron,  upon  which  the  dis- 
charge falls  from  a  height  of  several  inches.* 

According  to  foregiug  data  these  outer  plates  have  an  inclination  d 
7  to  10  degrees  and  a  width  of  10  to  12  inches  per  stamp,  npon  which 
about  one-fourth  of  a  cubic  foot  of  pulp  is  discharged  per  minute.  The 
discharge  moves  over  them  in  a  very  thin  layer,  which  moves  (as  in  the 
case  of  shaking-tables,  buddies,  &c.)  much  more  swiftly  on  the  surface 
than  on  the  bottom.  Such  particles  of  the  gold  and  amalgam  as  sink 
with  the  larger  and  heavier  pieces  of  ore  to  the  bottom  slide  or  roU 
slowly  along,  and  have  opportunity  to  adhere;  but  smaller  particles  are 
swept  along  by  the  more  rapid  surface-current  of  the  watery  sheet  d 
pulp,  without  being  able  to  reach  the  bottom.  To  this  latter  class  be- 
longs the  greater  part  of  the  gold,  esiKJcially  ,of  that  which  escapes 
through  the  selves,  and  almost  all  the  particles  of  quicksilver  and  amal- 
gam. Moreover,  the  absolute  quantity  of  gold  which  can  come  in  con-' 
tact  with  the  outer  plates  is  less  than  that  which  may  touch  the  inner 
plates,  by  the  amount  retained  upon  the  latter.  For  aU  these  reasons, 
the  inner  plates  must  furnish  the  greatest  part  of  the  gold  obtained  in 
the  mill. 

The  coarser  the  particles  of  gold,  ^he  longer  will  they,  after  being 
rendered,  by  their  separation  from  the  ore  or  gangue,  accessible  to 
quicksilver,  remain  in  the  mortar-bed,  where  most  of  the  latter  is  col- 
lected, and  the  better  will  be  their  opportunity  of  contact  with  it,  by 
which  means  their  subsequent  adhesion  to  the  plates  is  greatly  facili- 
tated. Moreover,  the  coarse  gold  will,  cither  not  at  all,  or  very  seldom, 
be  lifted  up  to  the  discharge-level,  until  they  have  been  pounded  by  the 
stamps  into  a  more  favorable  shape,  or  crushed  altogether,  or  changed 
in  volume  or  specilic  gravity  by  a  partial  amalgamation.  Hence  they 
will  remain  in  the  battery  at  all  events  longer  than  the  fine  particles, 
and  will  be  more  likely  to  remain  on  the  inner  plates ;  and  only  a  small 
I)oition  will,  after  pulverization  or  amalgamation,  reach  the  outer  plates; 
while  the  line  gold,  on  the  other  hand,  is  lifted  from  the  bottom  imme- 
diately after  being  set  free  from  the  ore,  and  is  held  in  suspension, 
together  with  the  particles  of  amalgam,  by  the  battery- water,  untU  it  is 
caught  on  one  of  the  plates,  or  is  discharged  through  the  sieve. 

AVhile  the  substances  are  thus  floating  about,  it  is  very  difficulty  on 
account  of  the  thinness  of  the  puli),  to  unite  the  particles  of  gold  and 
quicksilver;  and  this  explains  the  fact  already  mentioned,  that  the 
quicksilver  which  escapes  through  the  screens  contains  little  gold. 
Moreover,  of  the  gold  escaping  in  the  pulp  only  a  small  amount  is  in 
the  two-thirds  of  the  quicksilver  originally  charged,  which  likewise 
passes  the  screens.  On  the  other  hand,  the  gold  escaping  must  be  free, 
gold  in  the  pulp,  almost  wholly ;  and  a  part  of  it  may  be  still  inclosed 
in  the  quartz. 

•This  arrangement  of  the  outer  plates  is  a  defect,  which  couhl  easily  bo  remedied 
by  giving  them,  as  is  frequently  done,  several  drops  or  stairs,  instead  of  a  smooth,  nui- 
form  inclination. — R.  W.  K. 

t  Specitic  gravity,  modified  by  the  resistance  of  tho  medium,  determines  the  precipi- 
tation of  different  bodies  suspended  in  water.  But  the  resistance  is  proi)ortioDed  by 
tho  surface,  and  small  bodies  have  more  surface  in  proportion  than  largo  ones,  hence 
they  do  not  sink  as  easily.— B.  W.  R. 
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Treatment  of  the  plates  and  mortar; — retnovalqf  the  amalgam. — Sev- 
eral times  daily  the  crushing  is  suspended,  the  screens  are  removed^ 
and  foreign  substances,  principally  splinters  of  wood,  which  may  be 
floating  about  in  the  mortar,  are  taken  out ;  after  which  the  screens  are 
replaced,  the  outer  plates  are  rinsed  with  water,  and  cleansed  from 
grease  and  oxide  by  means  of  cyanide  of  potassium,  alone  or  with 
immonia,  poured  on  and  rubbed  with  a  soft  brush  or  woolen  cloth.  A 
Urn  of  grease,  of  hydrated  copper  oxide  or  copper  salts,  (carbonate, 
ebate,  l^yanide,  &c.,)  hinders  the  combination  of  the  quicksilver  with 
be  plates  and  with  the  gold.  Grease  finds  its  way  into  the  battery 
lartly  in  the  battery-water,  and  in  the  ore,*  partly  from  the  lubricating 
oaterial  employed  on  the  cams  and  journal-bearings.  As  for  oxidation, 
he  copper  contained  in  the  film  of  amalgam  coating  the  plates  oxidizes 
rben,  for  lack  of  being  completely  covered  by  the  flowing  battery- 
vater,  it  is  exposed  to  the  air. 

Accumulation  of  pulpf  on  the  outer  plates,  resulting  from  occasional 
Disproportion  in  the  amount  of  batter}^- water,  must  be  at  once  removed 
>y  rinsiug.l  * 

Once  a  day  the  gold  amalgam  adhering  to  the  outer  plates  is  removed, 
rfter  the  latter  have  been  rinsed,  by  scraping  with  a  sharp-edged  piece 
)f  India-rubber ;  and  the  plates  are  cleaned  and  sprinkled  with  a  little 
&esh  quicksilver,  which  is  then  spread  over  them  by  means  of  the  brush 
or  woolen  cloth  already  described. 

The  inner  plates  are  taken  out  generally  twice  a  week,  (but  in  many 
cases  only  once,)  and  the  ;idhering  amalgam  is  scrai)ed  off  as  far  as  pos- 
sible without  exposing  the  copper,  a  knife  or  chisel — not  too  sharp — 
being  employed  if  necessary.  Quicksilver  is  then  sprinkled  upon  them 
and  rubbed  off  again  with  the  above-described  piece  of  India-rubber.§ 
In  this  operation  just  so  much  additional  amalgam  is  removed  as  leaves 
behind  an  even,  thin  layer,  which  is  necessary  for  the  adhesion  of  fresh 
gold.  Finally  the  inner  plates,  immediately  before  they  are  replaced, 
are  cleaned  from  grease  and  oxide,  (a  little  more  quicksilver  being 
sprinkled  and  spread  upon  them,)  and  rinsed  with  water. 

Grenerally  once  a  week,  when  the  inner  plates  are  removed,  the  mor- 
tar and  the  stamps  are  examined  for  portions  of  amalgam  which  collect 
in  thin  depressions  and  joints,  and  which,  when  rich  ores  are  under 
treatment,  amount  to  considerable  value.  At  the  same  time  the  rear 
housing  is  removed,  the  mortar  emptied,  worn-out  shoes  and  dies  are  re- 
placed with  new  ones,  and  other  necessary'  repairs  are  made. 

In  summer  the  mills  are  usually  stopped  from  Sunday  morning  to 
Monday  morning ;  but  in  winter  they  are  run  during  this  period. 

Further  treatment  of  the  amalgam  obtained  in  the  stamp-mill. — ^The 
amalgam  obtained  from  the  j)lates  is  diluted  with  a  larger  quantity  of 

*  The  use  of  st^ariuc  candles,  almost  uDlversal  in  onr  American  gold  and  silver 
mines,  leaves  much  grease  in  the  ore.  Lamps  would  on  this  account  be  better. — 
B.  W.  B. 

t  This  term,  which  I  should  perhaps  have  explained  before,  is  applied  to  the  crushed 
prodact  escaping  through  the  screens.  In  dry  crushing  the  "  pulp''  is  dust ;  in  wet 
croshing,  slime  mechanically,  suspended  in  the  l>attery- water.— K.  \v.  B. 

t  For  this  purpose,  it  is  well  to  kee^)  a  small  rubber  hose  in  readiness,  connected  with 
the  water  supply,  so  that  a  stream  ot  water  can  be  at  any  time  directed  upon  the  part 
of  the  apron  which  is  thus  encumbered. — R.  W.  R. 

f  The  object  of  this  is  to  dilute  as  it  were  with  mercnry  the  hard  amalgam  which 
cannot  be  evenly  scraped  off  by  means  of  the  knife.  Gold-amalgam  catches  gold  better 
than  pure  quicksilver  or  copper-amalgam ;  hence  the  care  with  which  the  complete 
removid  of  all  amalgam  from  the  copper  plates  is  avoided.  The  gold-amalgam  on  the 
inner  plates  is  generally  harder  (because  richer)  than  that  upon  the  tables. — R.  \V.  R« 
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qaicksilver,  and  worked  together  thoroughly  with  the  hand  into  one 
mass,  the  adhering  particles  of  pulp  being  separated  and  washed  away. 
The  impurities,  consisting  chiefly  of  copper  and  lead,  which  still  float  on 
the  surface  of  the  mercury,  are  removed  by  means  of  a  wet  woolen 
cloth,  until  the  surface  is  perfectly  bright.  Finally  the  mass  is  pressed 
through  strong,  thick  canvas-filters.*  The  amalgam  remaining  in  these 
contains  about  64  per  cent,  of  quicksilver,  which  is  removed  by  distil- 
hition  in  a  cast-iron  retort.  In  this  way  is  generally  obtained  a  porous 
argentiferous  gold,  more  or  less  alloyed  with  quicksilver,  copji^r,  and 
sometimes  even  lead.    This  gold  is  a  marketable  commodity. 

The  particles  of  ore  and  the  other  skimmings  removed  from  the  amal- 
gam are  collected,  and  generally  rubbed  flue,  and  digested  with  nitric 
acid,  after  which  the  greater  part  may  be  treated  like  the  original  amal- 
gam from  the  plates. 

Conditions  of  a  good  result  from  the  amalgamation. — ^These  are: 

1.  Very  fine  stamping. 

2.  The  copper  plates  must  have  a  coating  of  gold  amalgam.  This  is 
secured  for  new  plates  either  by  rubbing  on  gold  amalgam,  or  by  coat- 
ing them  with  quicksilver  only,  (forming  copper  amalgam,)  and  then 
rubbing  over  them  the  gold  amalgam  which  gradually  collects  upon 
them  from  the  pulp.  No  amalgam  is  removed  until  a  hard  layer  of  it  has 
formed  on  the  plates. 

3.  Use  of  the  proper  quantity  of  water.  When  the  supply  is  inade- 
quate, the  mortar  fills  up  with  pulp,  the  screens  are  choked  and  the  plates 
are  covered  up.  The  gold  and  quicksilver  have  more  op][K>rtnuity  to 
come  in  contact  with  one  another,  but  no  chance  to  reach  the  plates. 
Too  much  water,  on  the  other  hand,  leads  to  coarser  crushing,  less  com- 
plete mechanical  exposure  of  the  fine  gold,  less  contact  of  gold  and 
quicksilver,  and  a  premature  sweeping  off  of  both.  The  addition  of 
quicksilver  in  larger  quantity  does  not  practically  overcome  these  evils, 
since,  though  it  may  cause  the  formation  of  more  amalgam,  the  exces- 
sive current  of  the  water  will  sweep  it  away  from  both  the  inner  and  the 
outer  plates. 

4.  Proper  temperature  of  the  battery-water.  A  high  temperatm^ 
indeed,  favors  the  amalgamation ;  but  the  amalgam  formed  is  more 
liquid  in  proportion  to  its  contents  of  gold,  and,  instead  of  adhering  to 
the  inner  plates  at  first  contact,  tends  to  run  down  upon  them  and  tall 
back  into  the  mortar.  At  the  proper  temperature,  on  the  other  hand, 
particles  of  amalgam  adhere  to  the  inner  plates;  gradujilly  accumulating 
to  dendritic  aggregates  and  undulating  radial  forms,  the  mass  of  which 
possesses  solid  consistency  and  a  rough  surface.  In  this  wjiy  the  plate 
soon  acquires  a  corrugated  surface,  which  gieatly  facilitates  the  further 
accumulation  of  quicksilver  and  gold,  whereas,  at  a  high  temperature,  the 
surface  remains  more  or  less  smooth.  The  richer  the  amalgam  on  the 
plates,  the  more  likely  is  it — especially  when  the  battery-box  is  acci- 
dentally over-lilled — to  be  washed  off  by  the  pulp,  pulverized  bj'  the 
Btami>a,  and  carried  out  through  the  screen.  Too  high  a  temperature 
causes  similar  evils  ui)on  the  outside  plates. 

5.  The  addition  of  quicksilver  in  projier  quantity.  Too  much  quick- 
silver is  attended  by  results  similar  to  those  of  excessive  tenijierature. 
Moreover,  the  increased  quantity  of  quicksilver,  the  battery-water  re- 
maining the  same,  causes  much  more  to  be  deposited  on  the  outside 
plates.    This  may  dissolve  the  thin  coating  upon  them,  and  expose  and 

•  For  small  quantities,  a  piece  of  dressed  buck-skin,  or  chamois-leather,  is  employed, 
in  which  the  amalgam  is  placed,  aud  the  saperiiuous  quicksilver  expressed  by  wnng- 
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anu^gamate^  here  and  there,  the  copper  beneath.  The  result  is  a  de- 
crease in  the  ability  of  the  plates  to  catch  and  hold  the  gold,  and  an  ex- 
eess  of  copper  in  the  amalgam  obtained.  Of  coarse,  on  the  other  hand, 
the  addition  of  too  little  quicksilver  diminishes  the  amount  of  gold 
eaught  on  the  plates. 

6.  Proper  height  of  the  charge  in  the  mortar.  This  should  not  be 
aUowed  to  rise  higher  than  about  three  inches  below  the  lower  edge  of 
the  inner  plates.  If  the  quartz  and  pulp  in  the  battery  come  nearer  the 
plates,  there  is  too  much  and  too  coarse  stuff  thrown  upon  the  latter, 
preventing  the  accumulation  of  amalgam,  or  displacing  it  after  it  has 
collected. 

7.  Begular  feeding.  Occasional  overcharging  of  the  battery  has  the 
same  effect  as  too  little  battery-water,  besides  of  course  producing  the 
evil  jast  alluded  to,  of  too  close  an  approach  of  the  crushed  or  half- 
crushed  ore  to  the  inner  plates. 

8.  Care  in  keeping  the  plates  clean. 

Common  accidents  in  crushing. — ^The  usual  accidents  in  stamp-mills 
(generally  the  result  of  defective  management)  are :  the  loosening  of  the 
various  parts  of  the  stamp,  the  breaking  of  the  cam  or  the  shank  of  the 
shoe,  and  the  springing  or  bending  of  the  stem. 

All  the  parts  of  the  stamp  may  work  loose  through  its  running 
*'  empty "  or  bare,  in  consequence  of  a  lack  of  rock,  or  through  the 
presence  of  pieces  of  broken  dies  or  shoes  beneath  the  stamps.  The 
stem  may  be  drawn  out  of  the  head  if  the  battery-box  is  filled  too  high, 
in  which  case  the  adhesion  between  the  stamp-head  and  the  pulp  may 
be  greater  than  that  between  head  and  stem.  The  shank  of  the  shoe 
may  break  off,  if  a  piece  of  cast  iron  from  a  die  or  shoe  gets  under  the 
shoe  in  the  neighborhood  of  its  edge.  Displacement  or  fracture  of  cams. 
and  curvature  of  the  stem  may  be  caused  by  running  the  cam-shaft 
backwards,  in  which  case  the  concave  under  side  of  the  cam  is  pressed 
npon  the  upper  part  of  the  collar  or  tappet.  A  cam  may  also  be  broken 
by  the  fall  of  a  stamp  which  ha^^  been  hung  up  and  is  carelessly  let  go, 
so  that  the  tappet  strikes  the  cam  with  a  blow.  Neglect  of  proper  lubri- 
cation (for  which  tar  is  generally  employed)  leads,  here  and  there,  to 
the  premature  wearing-out  of  a  cam. 

Workmen  and  their  duties. — The  immediate  superintendent  of  the  whole 
mill  is  usually  the  so-called  foreman,  who  very  rarely  possesses  theoreti- 
cal knowledge,  but  who  has  himself  discharged,  at  various  perio^^ls,  the 
duties  of  every  position  in  such  works,  and  is  thoroughly  familiar  with 
them  all,  so  that  he  can  at  any  time  take  the  place  of  an  absent  workman, 
or  fully  instruct  a  new  hand.  The  foreman  is  responsible  for  the  general 
regularity  of  operations,  and  particularly  for  those  more  immediately 
connected  with  the  collection  of  amalgam,  its  safe  keeping,  and  the  final 
correct  delivery  of  products  to  the  owner.  These  processes  (the  clean- 
up, retorting,  &c.)  he  performs  as  far  as  possible  alone.  (Sometimes 
the  owner  prefers  to  retort  his  own  amalgam.)  Complete  trust  is  there- 
fore necessarily^  reposed  in  him ;  and,  since  he  is  responsible  for  the 
proper  conduct^  of  every  part  of  the  operations,  he  usually  has  the 
power  of  engaging  and  discharging  workmen.  At  least  the  owner  makes 
no  changes  in  the  force  contrary  to  the  foreman's  wishes.  In  stamp- 
mills,  however,  which  are  driven  by  steam-power,  the  care  of  the  en- 
gines and  gearing  is  usually  more  or  less  completely  taken  from  his  con- 
trol, and  intrusted  to  the  two  engineers.  In  small  mills,  up  to  say  fif- 
teen stamps,  the  foreman  is  commonly  at  the  same  time  the  first  engi- 
neer, and  the  two  feeders  must,  when  he  is  prevented  by  absence  or 
otherwise,  tend  the  engine  in  addition  to  their  other  duties.    In  very 
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large  mills,  on  the  other  hand,  having  more  than  fifty  stamps,  a  special 
engineer  with  one  or  two  assistants  is  reqnire<l ;  and  to  these  is  given 
the  care  of  all  the  machinery-,  the  foreman  being  sufficiently  oecnpied 
with  tbe  supervision  and  partly  personal  execution  of  the  operatioas 
immediately  connected  with  stamping,  amalgamation,  &c. 

The  necessity  of  supplies  is  reported  by  the  engineer  or  foreman  to 
the  owner  or  his  agent,  that  the  required  purchases  may  be  made  in 
time. 

The  foreman,  like  all  the  workmen,  not  excepting  the  en^neers,  is 
very  rarely  engaged  for  a  specified  period,  but  may  at  any  time,  withont 
previous  notice,  resign  or  be  discharged. 

Wages  are  paid  weekly  or  fortnightly.  The  pay  of  an  ordinary  work- 
man, such  as  the  feeder,  per  diem,  is  about  $2  40 ;  of  the  second  engi- 
neer, $2  60  to  $3 ;  of  the  foreman  or  first  engineer,  fix)m  $3  20  to  $4 

If  a  stamp-mill  has  a  single  foreman,  he  is  usually  at  his  post  finom  7 
to  12  in  the  forenoon  and  from  1  to  6  in  the  afternoon,  the  owner  or 
agent  relieving  him  in  the  interval.  In  large  mills,  having  two  foremen, 
they  change  shifts,  as  do  the  engineers  and  other  workmen,  at  the 
twelfth  hour. 

There  has  been  hitherto  no  benevolent  fund,  of  assessments  or  other- 
wise, for  the  relief  of  workmen  injured  or  falling  sick  during  service,  or 
for  the  assistance  of  their  families. 

HESTILTS. 

Capacity  of  the  stamps. — The  normal  average  is  about  1.09  cubic  feet, 
or  from  115  to  130  pounds  of  rock  hourly,  per  horse-power  developed  by 
the  stamp. 

Wear, — The  wear  of  the  die  is  nearly  half  as  great  as  that  of  the  shoe, 
both  together  amounting  to  Jibout  185  pounds  on  the  average  for  1,000 
hundred-weight  of  rock  crushed. 

Product  of  gold, — The  product  of  gold  from  the  copper  plates  varies 
between  30  and  50  iier  cent,  of  that  in  the  ore,  and  averages  about  40 
per  cent.  A  smaller  yield  than  this  is  usually  due  to  imperfect  diain- 
tegration  (too  coarse  crushing)  of  the  ore ;  a  larger  yield,  chiefly  on  the 
inner  plates,  to  the  presence  of  more  coarse  gold. 

About  15  per  cent,  of  the  gold  remains  on  the  average,  under  normal 
conditions  of  running,  enveloped  in  the  unredeemed  portions  of  tbe  ore, 
(i.e.,  the  larger  i)articles ;)  hence,  about  45  per  cent,  gold  actually  freed 
from  this  envelope  still  escapes  the  plates;  and  a  small  part  only  of 
this,  say  7  per  cent,  out  of  the  45,  is  dissolved  in  the  two-thirds  of  the 
quicksilver  charged,  which,  as  we  have  seen,  likewise  escapes  from  the 
plates.    The  remaining  38  per  cent,  escapes  as  unamalgamated  gold. 

Of  the  amalgam  obtained  the  interior  plates  yield  about  67  per  cent, 
the  outer  20  per  cent.,  the  skimmings  13  per  cent.;  or,  distributing  the 
latter  in  due  proportion,  the  inner  plates  yield  three-fourths,  and  the 
outer  plates  one-fourth  of  the  amalgam  obtained,  or  30  and  10  per  cent, 
respectively,  of  the  gold  contained  in  the  ore.  Eeckotiing  by  units  of 
surface,  the  inner  plates  collect  30  times  as  much  gold  as  the  outer. 

We  will  designate  by  M  the  total  gold  in  the  ore;  A,  the  gold 
caught  in  the  battery  on  the  inner  plates;  B,  the  gold  Ciiught  on  outer 
plates,  (A  being  about  3  B;)  <7, the  coarse  gold  cr.ught  on  the  plates;/ 
the  tine  gold  caught  on  the  plates;  C,  the  free  gold*  escaping  from  the 
plates ;  D,  the  gold  escaping  not  freed  from  ore  or  rock ;  K,  the  coeffi- 
cient or  percentage  of  yield. 
»  — .^ " 

*  Including,  apparently,  that  which  escapes  as  amalgam. — R.  W.  R. 
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&j8saming  that  no  coarse  gold  is  lost  from  the  plates,  and  that  the 
oportion  of  fine  gold  caught  to  that  which  escape^^^g^ecpis^^anstant  and 
lependent  of  ^  and  D,  we  may  calculate  from,t{Mi;^t|0  of^O^r  D  the 
oportion  between /  and  g.  ^  ,:/  ^'  <4'  s        "    ..  '^ ^ 

From  the  equations  ^     "     ,       .  ''"\ 

(1)    A+B+C+D  =  M,  and  A+B  =  E:jtf.  ^  I 

(2)  c+D=(i_K)M         zy ^'^^ 

Making  ^  and  D  =  O,  we  have  /=  K  M,  and  <3  ;?=  (l-;^^:!^  j(*]  ^ 

lence,  .y- 

k  constant  proportion ;  whence, 

/=  j^  C  and  ^=K^-/=KM-^  0 

Old 


(4) 


/_  C  _  (1  — K)  M  — D  _  C  (t) 


g      (1  — K)M  — 0  D  D 

If  we  now  designate  with  F  and  G  the  quantities  of  fine  and  coarse 
[Old  in  the  ore,  (the  whole  of  the  latter  being  saved,  or  G=y,)  we  have 

F_y+(1  — K)M 


r, 


G  g 


Assuming  further  that  no  coarse  gold  escapes  from  the  battery,  but 
bt  all  the  gold  passing  the  discharge  is  fine,  and  designating  with/' 
nd  gf  the  fine  and  coai^se  gold  caught  on  the  inner  plates,  and  by  C  the 
)tal  free  gold  carried  through  the  discharge,  and  by  F'  and  G'  the 
mounts  (on  this  assumption)  of  fine  and  coarse  gold  in  the  ore;  we 

f         F' 
»ay  obtain  the  proportions  ^  and  ^,  from  equations  (4)  and  (5)  by 

ibstituting  for  K  the  value  0.75  K,  and  for  C  the  value  C'  =  B+C  = 
^  K  M+C4    This  gives  us : 

(a\    f  —  025KM+O  _(1  — 0.75K)M  — D_B+0 

^  ^     gf      (1  — K)M  — O  D  ~    D 

(^)G^  (l-K)M-U  ~  1>  ~ 

*  Since  /  and  C  are  independent  of  g  and  D,  we  may  put  tbe  latter  =  0  without 
Acting  the  proportion  between  the  former.  In  other  words,  by  the  original  proposi- 
ti), there  being  no  coarse  gold  lost,  and  the  gold  lost  by  reason  of  envelopment  in 
lartz,  etc.,  not  affecting  the  amalgamation,  it  may  be  assumed,  in  considering  the 
^portions  of  the  fine  gold  caught  to  the  fine  gold  lost,  that  there  is  no  coarse  gold 

C      1  —  K 
d  that  the  crushing  is  perfect.    The  proportion  ^ = ■  is  true  on  this  hypothesis 

'  aU  values  of  g  and  D.— K.  W.  R. 

^From  which  it  seems,  that  though  the  proportion  between  /  and  C  is  independent 

D 
the  vaZiM9  of  g  and  D,  it  is  not  independent  of  the  j>raporft<m  -=:. — ^R.  W.  R. 

Mr.  Reicheneckcr's  calculation  is  so  condensed  that  a  little  explanation  may  not  be 
acceptable.    Since  A  is  3  B,  or  the  gold  saved  on  the  innex  ^\at^  \a  \Ibai«^^^x£E?CD&  ^1 
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For  K = 0.4,  (40  per  cent,)  and  D = 0.15  M,  we  have  ftom  eqnatimk  (3) 
^=1.5;   from  equation  (4)  £.  =  3 ;  from  equation  (5)  ^  =  9 ;  tarn 

equation  (6)  £  =  3.67 ;  and  from  equation  (7)  S  =  14,6.  (•) 

The  loss  in  melting  the  retort  metal  is  generally  about  8  per  cent,t 
due  mostly  to  the  quicksilver  retained  in  it.  The  regulus  contains  a 
varying  amount  of  silver,  seldom  less  than  15  per  cent.,  and  very  little, 
say  1  per  cent.,  of  copper. 

Co%t  of  the  gold  extraction, — ^The  cost  of  working,  i.  e.,  crushing  and 
simultaneous  amalgamation,  is,  for  1,000  hundred- weight,  about  as  fol- 
lows: 

Wages % ♦39  80 

Wear  of  shoes  and  dies 2316 

Steam-engine 85  W 

Interest  on  capital 1 32  60 

Loss  of  quicksilver 2  35 

Sundries 3  85 

Total 187  25 


This  is,  therefore,  the  minimum  paying  yield  for  a  steam  stamp-miD, 
aside  from  the  cost  of  mining  and  transportation.  These  items  funoanl 
for  1,000  hundred-weight  seldom  to  less|  than  $300,  (freight  being,  on 
an  average,  about  one-sixth  of  the  running  cost.)  To  obtain,  therefore^ 
the  minimum  yield  which  will  cover  all  mining  freight  and  reduction 
expenses,  we  must  include  this  item,  and  increase  the  estimated  loss  of 

the  total  saved,  K,  or  tho  percentage  of  yield  for  all  the  plates,  becomes  0.75  K  when 
the  inner  plates  only  are  considered.  And  C,  tho  amount  of  free  gold  escaping  from  all 
the  plat€S,  becomes,  when  the  inner  plates  alone  are  considered,  B  -f-  C,  or  the  whole 
amount  passing  the  screens.  But  A  +  B  =  K  M ;  and  A  =  3  B;  hence  B  =  0.25 
K  M,  and  C  =^  U.25  K  M  +  C.  It  will  bo  seen  that  to  determine  the  proportion  of  fine 
and  coarse  gold  saved  in  the  batter^',  the  outer  plates  are  assumed  to  be  wanting,  and 
the  wh^e  discharge  is  treated  as  a  loss. — R.  W.  R. 

*  These  results  may  be  thus  expressed  in  words.  If  of  the  gold  in  tho  ore  40  per 
cent,  is  saved,  30  in  the  battery  and  10  on  the  outer  plat-es,  15  per  cent,  is  lost,  envel- 
oped in  quiirtz,  and  45  per  cent,  escapes  as  free  gold,  then,  assuming  that  no  coAiae 
gold  is  lost,  and  that  the  proportion  of  fine  gold  saved  is  independent  of  the  amountof 
coarse  gold  saved  and  of  the  amount  lost  through  insufficient  crushing,  it  follows : 

1.  Tliat  two-filths  of  the  free  fine  gold  is  saved  and  throe-fifths  lost. 

2.  That  of  the  gold  saved  three-fourths  is  fine  gold. 

3.  That  of  the  gold  in  the  ore  nine-tenths  is  fine  gold.  If  we  assume  that  no  coaise 
gold  passes  through  the  screens,  then, 

4.  Of  tlie  gold  saved  iu  the  battery-box  JfJ,  or  78  per  cent.,  is  fine. 

5.  Of  the  gold  in  the  ore  ^^|},  or  93  per  cent.,  is  fine. 

It  will  bo  seen  that  these  results  turn  on  a  definition  of  coarse  and  fine  gold.  Theeft 
terms  are  relative  and  vague.  As  tho  problem  is  here  stated,  however,  in  1,  2,  and  3, 
all  gold  fine  enough  to  escape  from  tho  plates,  and  in  4  and  5  all  gold  fine  enough  to 
escape  through  tho  screens,  is  called  distinctively  fine  gold. — R.  W.  R. 

tTho  average  of  26  meltings,  given  by  ilr.  Hague,  (U.  S.  Geol.  Kxpl.  Exx>ed.y  voL  iii, 
p.  554,)  is  5.42  per  cent.— R.  \V.  R. 

t  And  frequently,  it  might  be  added,  to  a  great  deal  more.  Six  dollars  per  ton  for 
mining  and  hauling  is  below  the  average.— R.  W.  EL 
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licksilver  in  proportion,  (t.  e.j  from  $2  35  on  $187  25  to  $6  60  on 
191  50,)  giving  the  following  estimate  for  1,000  liundred-weiglit : 

08t  of  quartz  at  mill $300  00 

mshiug  and  amalgamation $184  90 

6  60 
191  50 

Total 491  50 


This  yield  represents  $9  83  per  ton,  or  an  actual  amount  in  the  ore 
'  $14  74  per  ton,  or  $103  18  per  cord.  The^  estimates  are  based  on 
le  supposition  that  the  tailings  are  run  off  without  toother  attempt  to 
ive  the  quicksilver  or  gold  which  they  contain.*  When  water  is  the 
otor,  the  minimum  paying  yield  (possible  profit  from  further  concen- 
ation  not  being  reckoned)  is  $406  30  per  1,000  hundred-weight,  or 
$  13  x)er  ton.  In  this  case  the  milling  cost  proper  is  $101  60,  or  $2  03 
^  ton,  and  is  to  the  mining  and  hauling  cost  about  as  1  to  3.* 

•     n.  FURTHEE  COI^CENTJEfcATION  AITER  CRUSHING. 


The  further  concentration  has  for  its  chief  object  the  saving  of  as  large 
portion  as  possible  of  the  gold  which  has  escaped  from  the  plates.  In 
le  case  of  ores  which  contain  considerable  amounts  of  silver  as  well  as 
old,  the  saving  of  the  argentiferous  portions  is  desired  at  the  same  time. 
k>tb  objects  are  sought  by  the  separation  of  the  cleaner  portion  of  the 
attery  slimes  into  two  sorts,  each  containing  gold  ore,  (enveloi)ed  gold,) 
*ee  gold,  auriferous  quicksilver,  and  silver  ore,  the  specific  gravity  of 
[ie  two  classes  being,  for  the  heavier,  say,  3.6  to  4.6,  and  for  the  lighter, 
.0  to  3.5.  The  first  class  is  subsequently  subjected  to  further  pulver- 
uition  and  amalgamation,  and  both  classes  are  then  concentrated  until 

*  Subtracting  from  the  total  of  $491  50  the  cost  of  mining  and  freight,  we  have 
191  50,  or  $3  83  per  ton.  The  interest  on  capital  beiu^  also  subtracted,  we  have 
158  90,  or^  18.  The  average  of  1,300  tons  at  the  Onhir  Company's  mill  (see  Mr. 
[ague's  report,  already  quoted,  p.  555)  was  $3  69.  Mr.  Uagne^s  own  estimates  corn- 
are  with  those  in  the  text  as  follows : 


Hague,  per  ton, 

abor $1  25 

uel 1 

astin^  and  ordinary  repairs 

Bicknilver 

rater,  when  purchased 


00 

35 

5 

20 


2  85 


BeicheneckeVy  per  ton. 

Labor $0  79 

Fuel  and  engineers ^. 1  72 

Castings  and  ordinary  repairs 46 

Quicksilver 13 

Sundries 8 


3  18 


Mr.  Hague  adds :  **  Making  due  allowance  for  other  supplies  not  enumerated,  extra- 
rctinary  repairs  and  miscellaneous  expenses,  the  estimated  cost  will  accord  closely 
1th  the  figures  just  given  as  the  result  oi  the  experience  of  the  Ophir  and  the  Sensender- 
rr  mills.  Of  course  the  above  items  will  vary  considerably  in  different  mills.  The 
Ml  of  fuel  depends  not  only  on  the  price  paid  for  it,  but  on  the  economy  with  which 

is  used,  the  kind  of  boiler  employed,  and  the  i)roper  adaptation  of  all  tne  machinery 
>  its  purpose.  The  same  remark  applies  to  the  economy  of  labor,  while  in  aU  mills  an 
nential  condition  of  cheap  work  is  constant  employment  at  full  capacity.'' 

Mr.  Hague  takes  no  account  of  Interest  on  capital :  and  I  think  it  is  difficult  to  in- 
lode  this  item  in  estimates  of  running  cost,  thougn  it  certainly  constitutes  a  large 
em  of  expense,  and  is  disastrously  important  when  the  mills  are  run  too  slowly,  or  on 
M  than  full  capacity.  Mr.  Reichenecker  reckons  it  very  high;  $32  60  on  5(J  tons  of 
re  represents  about  2  per  cent,  a  month  on  the  capital  necessary  to  build  a  ten-stamp 
liU,  crushing  ten  tons  daily.  I  do  not  know,  however;  precisely  on  what  basis  his 
ftlculation  is  made. — R.  W.  B. 


H.  Ex.  10- 
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the  product  can  be  usecl  in  the  matte-smelting  process.*  The  volume 
of  the  two  classes  together  is  at  least  10  per  cent,  of  the  rock  sent  to 
mill. 

The  first  separation  of  the  slimes  either  takes  place  upon  round  bud- 
dies, or  the  first-class  is  collected  in  blanket-sluices  and  the  second  in  a 
box.  The  further  treatment  of  the  first-class  is  effected  in  pans,  and 
the  final  concentration  upon  hand-buddies. 

APPARATUS  OP  THE  PIEST  SEPARATION. 

The  round  huddle^  (Fig.  3.) — This  is  a  conical  buddle,  about  19  feet  in 
exterior,  3  feet  in  interior  diameter,  and  J  inch  inclination  per  radial 
foot.  The  central  block  A,  about  2\  feet  high  and  23^  inches  across  the 
top,  bears  the  journal-block  a  for  the  foot  of  the  shaft  B.  About  1  inch 
above  a  is  a  wide  conical  collar,  C,  on  the  shaft,  1  inch  high,  22  inches 
in  diameter,  and  placed  with  the  flat  side  downward.  Above  this  are 
four  attachments,  c  for  the  brush-arms  D ;  and,  cast  solid  with  these,  a 
disk,  d,  about  8  inches  in  diameter,  serving  as  bottom  to  the  wooden 
vessel  E,  about  7  inches  high. 

The  slimes  fall  through  the  bottom  of  the  conductor  F  into  E,  over 
the  edge  of  E,  upon  the  sloping  surface  of  C,  and  flow  from  this  across 
the  slightly  projecting  edge  of  the  block  A  upon  the  hearth  or  huddle 
H.  At  two  points  in  the  rim- wall  G  are  gates,  e,  in  which  are  bored 
small  apertures,  m,  about  1^  inches  in  diameter.  Through  these  the 
stream  with  the  lighter  (earthy)  matter  escapes. 

The  shaft  carrying  the  brushes  makes  6  to  7  revolutions  a  minute. 
The  supply  of  slimes  is  4  to  5  cubic  feet  i>er  minute,  containing  ahont 
3.1  pounds  of  crushed  material  per  cubic  foot  of  water.  To  fill  the  bud- 
die  to  the  mean  height  of  about  2J  inches  takes  three  days.  The  con- 
tents are  separated  into  two  classes  by  a  circle  drawn  about  3  J  feet  from 
the  central  block.  The  (dry)  weight  of  the  concentrates  thus  obtained 
is  about  2.5  and  10.4  per  cent.,  or  in  all,  12.9  per  cent,  of  the  weight  of 
the  rock  crushed;  and  their  specific  gravity  is  respectively  4.35  and 
3.4,  or  3.55  for  the  whole. 

Since  no  regular  attention  is  required,  except  when  the  concentrate*^ 
are  to  be  removed,  one  workman  can  attend  to  three  buddies.  In  smal 
concentrating  works  the  workman  has  other  duties,  such  as  the  spallii^ 
of  the  rock  for  the  stamps.  The  cost  of  labor  at  the  buddle  mayh 
reckoned  at  two  shift-wages  per  1,000  hundred-weight. 

The  blanlei-sluiees, — These  are  set  below  the  outer  plates  or  aprons  J 
the  battery.    They  are  about  12  feet  long,  IJ  to  2  feet  wide,  and  irt 
clined  full  2  inches  per  foot,  or  about  lO^.     Upon  each  are  laidtrt 
blankets,  which  are  washed  at  intervals  of  one  and  a  half  to  two  hourt^ 
The  quantity  of  slime  passing  perfect  of  sluice  width  is  about  0.7  cubij 
feet  per  minute,  containing,  as  above  remarked,  about  3.1  i)ound8  «/ 
solid  matter  per  cubic  foot  of  water.    The  blanket-concentrates  amourf  ■ 
to  about  2.5  per  cent,  of  the  original  crushed  ore,  and  have  a  specill* 
gravity  of  perhaps  3.4.  The  blankets  are  washed  by  the  feeder  or  spallefj 
or  in  small  mills  by  the  foreman. 

Tlic  box  or  launder  has  various  dimensions.  In  width  it  may  l>e  any- 
where from  0.6  to  IJ  feet  per  cubic  foot  of  slimes  supplied  per  minute, 
and  in  length  from  4  to  12  feet.  The  depth  is  1 J  to  2^  feet.  A  launder 
0.6  feet  wide  per  cubic  foot  of  slimes,  10  feet  long,  and  1 J  feet  deep, 

*  As  flux  for  tbe  richer  ores,  in  roverberatorios.    The  process  is  practiced  in  Profesaoc 
HiU's  works  at  mack  Uawk.^E.  W.  E. 


• 

I*ever  for  raising  stamps. 
Fig.  2.   " 


av  quiviLtsiiver  la  auueu  m  lue  pau^  as  i»iie  conoenianiCQii  aireauy  coa- 
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es  on  the  average  about  12  per  cent,  of  the  weight  of  ore  crushed, 
h  a  specific  gravity  of  3  to  3.2.  This  may  be  looked  upon  as  a  mini- 
m  yield  for  the  launder.  Partitions  are  rarely  used.  Two,  sometimes 
ee  boxes  are  placed  side  by  side,  and  used  alternately.  All  the  boxes 
a  mill  have,  however,  the  same  dimensions,  so  that  only  one  class  of 
icentrate  is  obtained.  The  cleaning  out  of  the  boxes  is  performed 
Qctimes  by  the  spaller  or  the  blanket-washer,  sometimes  by  the  work- 
u  who  attends  to  the  subsequent  processes  of  separation^ 

PAEATUS  FOR  PULVERIZING  AND  AMALGAMATING  THE  FIRST  GLASS 

OF  CONCENTRATES. 

rhe  blanke^washings  and  the  corresponding  concentrates  from  the 
ler  circle  of  the  buddle  are  ground  in  iron  pans  with  stone  drags,  and 
>sequeutly  treated  in  dolly-tubs  to  extract  the  iiuriferous  quicksilver. 
The  pan. — This  consists  (Figs.  4  and  6)  of  a  cast-iron  vessel,  A,  8  J 
:hes  high  in  the  clear,  generally  36  inches  in  diameter  at  the  bottom, 
1 43  at  the  top ;  the  thickness  of  sides  and  bottom  is  about  i  inch.  It 
5  an  interior  cone,  a,  through  which  passes  the  wrought-iron  snaft  B,  1 J 
If  inches  thick.  The  cone  has  an  exterior  diameter  of  12  inches  at 
3  bottom,  and  6  inches  at  the  top.  The  channel  for  the  drag-stones, 
Ls  therefore  12  inches  wide  at  the  bottom.  The  shaft  rests  upon  the 
36  by  means  of  a  ring,  e,  cast  or  screwed  on,  and  fitting  in  a  recessed 
it  in  a.  Revolution  is  communicated  from  below  through  bevel-gearing 
\  At  the  distance  of  18  inches  above  the  bottom  of  the  pan,  the 
ift  carries  two  arms,  D  D',  13  to  14  inches  long,  and  provided  at  the  ends 
th  hooks,  &,  To  these  are  attached  chains,  d  d',  about  16  inches  long, 
lich  connect  with  hooks  &  on  the  front  end  of  the  drags.  The  latter 
5  5  to  6  inches  high,  weigh  70  to  90  pounds  each,  and  are  generally 
fine-grained  granite. 

The  pan  is  generally  fastened  with  screw-bolts  through  four  flanges,/, 
St  on  in  the  plane  of  the  bottom  to  a  wooden  bed,  </,  about  3  inches 
ick,  which  serves  at  the  same  time  as  a  guide  to  the  shaft.  This  bed 
3ts  in  turn  on  four  cast-iron  legs,  A,  connected  two  and  two  by  cast- 
m  cross-pieces,  p,  which  serve  as  supports  for  the  horizontal  driving- 
aft  q.  The  latter  is  provided  for  each  pan  with  a  coupling,  so  that  it 
n  be  put  in  or  out  of  gear  at  will.  Immediately  below  the  bed  g  the 
0  legs  of  each  pair  are  bolted  by  means  of  cast  flanges  to  a  wooden 
088-piece,  t.  The  feet  are  bolted  to  longitudinal  sills  Jc  k'. 
For  the  purpose  of  discharging  the  pan,  an  opening,  m,  about  f  inches 
ide,  is  provided  in  the  bottom^  on  the  front  and  near  the  side.  This 
n  be  closed  by  a  screw  plug  with  a  handle,  n.  Beneath  the  opening 
a  wooden  gutter,  o,  which  leads  to  the  dolly-tub. 
The  pan  is  charged  with  70  to  90  pounds  of  the  blanket  or  buddle 
ticentrate,  and  water  is  added  until  the  mass  will  just  cling  to  a  stick 
?ped  in  it  without  dropping  off.  This  fills  the  pan  for  about  1 J  inches, 
e  charge  remains  about  eleven  hours  under  the  action  of  the  drags, 
lich  travel  at  the  rate  of  ten  to  eleven  revolutions  per  minute.  By 
s  trejitment  the  particles  of  quartz  are  ground  finer^  and  gold  is  ex- 
ied  to  the  action  of  the  quicksilver  in  the  pulp,  while,  on  the  other 
tid,  particles  of  gold  already  set  free  by  the  stamps,  but  not  yet  amal- 
^ated,  have  a  prolonged  opportunity  of  uniting  with  the  mercury.  A 
le  before  the  end  of  the  process  the  charge  is  further  diluted  with 
ter ;  and  finally  the  whole  is  drawn  off  through  the  ox)eniD^  in  the 
^tom  and  conducted  to  the  dolly-tub. 
S[6  quicksilver  is  added  in  the  pan,  as  the  concentrates  already  con- 
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tain  a  safBloieiit  quantity,  lost  from  fhe  batterj-plates  and  aprons.  The 
usoal  practice  is  to  provide  one  pan  of  the  dimensions  hfoe  givenfor 
ev^  six  or  seven  stamps. 

The  doUy-tub. — ^Ttiis  is  a  cjlindrical  wooden  tub,  a,  (Figs.  6,  7,  and  8,) 
baving  (when  one  dolly-tab  is  calculated  for  three  pans)  2j^  feet  interior 
diameter,  and  14  inches  clear  height.  Up  to  abont  II  iucnes  from  the 
bottom  it  is  reSnforced  with  a  If^iuch  wooden  lining,  ft,  so  that  the  dear 
diameter  is  b^re  abont  2  feet.  vChe  sides  and  bottom  of  this  interioi 
are  covered  with  amalgamated  sheet*copper,  like  the  plates  of  the 
stamp-mill,  which  rises  in  the  center  toa  cone,  c,  abont  9  indies  in  diam 
eter  at  the  bottom,  5  inches  at  the  top,  and  reaching  to  within  about  1| 
inches  of  the  npper  edge  of  the  tub.  The  copper  Iming  is  set  in  seg 
ments,*  the  ends  of  which,  r,  where  they  come  together,  are  bait  np  int4 
ridges  abont  1  inch  high.  Upon  these  the  palp  strikes  when  stirred 
and  the  deposition  of  gold  and  quicksilver  is  thns  facilitated: 

Two  bang-holes,  d^  d^  are  placed  respectively  3  and  6  inches  below  th< 
npper  edge,  and  a  third,  cP,  in  the  bottom.  Below  the  lower  side  bole 
d"y  is  attached  an  apron,  0,  abont  a  foot  wide,  and  covered  on  the  bol 
torn  witA  copper. 

The  dolly-tnb  rests  on  several  timbers,  /,  abont  6  inches  high.  Tw 
vertical  posts,  g.  g'j  set  in  the  floor  on  either  side,  and  united  abov 
by  cross-pieces,  kh'j  carry  the  spindle  t,  with  the  stirrer  k^  and  the  pa 
ley-shait ». 

The  wooden  stirrer  consists  of  the  carrier  1*,  with  two  arms,  I,  I',  s 
each  end,  of  which  the  enter  {  runs  vertical,  while  the  inner  {'  hs 
nearly  the  inclination  of  the  side  of  the  cone  c.  By  means  of  the  rin 
with  damp-screw  m,  the  stiiTer  may  be  made  fast  at  any  ix>int  on  tl 
shaft.  The  shaft  is  composed  of  two  parts,  with  a  conpling,  ss'^  by  nieai 
of  which  the  movement  of  the  lower  part,  with  the  stirrer,  can  I 
stopped  independently  of  the  gearing  above.  The  power  is  generall 
obtained  from  the  horizontal  driving  shaft  9,  (Figs.  4  and  5,)  of  the  pan 
by  means  of  the  belt-pnlley  ^,  the  pulley-shaft  w,  and  the  bcvel-gcariii 
oa'.  The  upper  half  of  the  spindle  is  thus  set  in  motion,  being  sa 
ported  by  the  upper  cross-piece  /r,  by  means  of  the  ring  and  clam 
sci'ew  u.  The  lower  coupling  is  held  by  the  lever  v.  The  cross-piec( 
M^  both  act  as  guides. 

The  dolly-tub  is  filled  by  means  of  the  gutter  o,  (Figs.  4  and  5,)  wil 
the  contents  of  a  certain  number  of  pans.  If  it  gets  too  nearly  full  b 
fore  all  the  pans  are  discharged,  a  portion  of  the  water  is  drawn  off,  aft 
settling,  from  the  bung  at  d'.  Hereupon  the  stirrer  is  set  in  motion,  1 
putting  the  coupling  in  gear,  with  eighteen  to  twenty  revolutions  p 
minute,  and  the  upper  bung-hole  dj  is  opened,  while  a  continuous  strea 
of  fresh  water  is  turned  through  a  hose  or  pipe,  tCj  into  the  tub.  Throng 
the  constantly  open  upper  hole  d,  a  quantity  of  water  escapes,  equal 
the  quantity  of  fresh  water  entering,  and  carries  with  it  gradual 
the  tloiating  slimes  out  over  the  copper-plated  apron  e,  upon  which 
is  exi)ected  that  the  gold  or  quicksilver  will  be  caught.  The  slim 
from  this  apron  flow  into  a  box. 

After  about  eleven  hours  of  stirring  the  tub  is  gradually  discharge 
by  opening  the  hole  in  the  bottom,  the  more  solid  portions  of  the  char 
being  received  in  a  dish  held  below.    The  dolly-tub  is  then  filled  ane 

Once  or  twice  a  week  the  amalgam  which  clings  to  the  copper  linii 
is  removed,  and  treated  in  the  same  manner  as  that  Irom  the  plates 
the  stamp-nattery.  The  solid  portion  of  the  charge,  received  in  a  diti 
as  above  mentioned,  is  treated  like  the  ''skimmings'' of  the  battf 
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tendance  npon  the  dolly-tnb  and  pans  is  performed  by  the  fore- 
ith  the  help  of  the  blanket- washer  or  the  bnddle-tender.* 

APPARATUS  FOB  MOBS  COMPLETE  CONCENTRATION. 

this  purpose,  buddies  are  almost  univel*sally  employed.  Tlie  in- 
buddies  (Figs.  9  and  10)  are  4J  to  6J  feet  wide,  10  to  14  feet  long, 
to  1^  feet  deep.  The  inclination  of  the  floor  is  about  J  inch  to 
t.  They  are  so  constructed  as  to  be  easily  transported  from  one 
another.  The  floor  a  and  walls  h  are  of  two-inch  plank,  strongly 
together,  the  floor  plank  lying  longitudinally,  and  being  held  to- 
with  scantling  cross-pieces,  c.  The  upper  end  wall  h'  is  inclined 
30^  from  the  vertical.  The  feeding  and  distributing  floor  is  in 
)arts ;  the  lower  one,  e,  6  to  8  inches  long,  and  as  wide  as  the  bud- 
9ts  on  the  upper  end  &,  aud  prolonged  side  walls  h.  The  middle 
is  15  to  16  inches  long,  at  the  lower  end  likewise  as  wide  as  the 
,  and  contracts  to  about  one- third  of  this  width  at  the  upper  end. 
t  are  fastened  radial  cleats,  </,  about  1^  inches  high,  ^  inch  wide  at 
ler  end,  aud  1^  to  1%  inches  at  the  lower,  so  disposed  that  the  spaces 
jn  them  are  about  1  to  IJ  inches  at  the  upper  end,  and  3  to  6 
below.  This  portion  rests  with  its  lower  edge  on  the  upper  edge 
part  e  below  it,  and  is  supported  above  by  the  plank  prop  h.  The 
Qost  part  e"  of  the  table  is  14  to  17  inches  long,  and  contracts  in 
on  this  length  not  quite  one-half.  It  is  sometimes  provided  with 
two  rows  of  rhoraboidal  wooden  blocks,  i,  1  inch  in  height  and  the 
Q  width,  and  4  to  5  inches  in  length.  Each  is  fastened  with  a 
tack,  and  can  be  turned  at  will  to  any  desired  angle.  The  upper- 
>lock  «*,  by  which  the  slime  current  is  divided  into  two  streams,  is 
in  the  middle  on  the  lower  end  of  the  mixing  trough  /.  Fre- 
y,  however,  guide-blocks,  t,  are  wanting,  with  a  single  expeptiou. 
i  then  placed  in  the  middle  of  the  lower  end  of  e",  and  not  in  the 
J  trough.  This  portion  of  the  table  rests  on  the  upper  edge  of 
xt  below,  and  on  a  prop,  W.  All  these  parts  have  a  rim  wall,  (?,  4 
ches  high.  Their  inclination  is  11^  to  12o. 
mixing  trough  /,  for  diluting  the  slimes,  is  a  wooden  box  about  4 
ig,  at  the  lower  end  as  wide  as  the  table  with  which  it  connects, 
the  upper  end  about  twice  as  wide.  The  side  walls  are  at  the 
snd  about  6  inches,  at  the  upper  end  12  inches  high,  as  is  also  the 
ill.  The  trough  rests  below  on  the  upper  edge  of  the  distributing 
'',  and  above  on  a  prop,  h".  Its  inclination  is  the  same  as  the 
Ing.  Occasionally  it  is  furnished  with  two  cleats,  l",  intended  to 
sieve.  In  the  end  wall  of  the  trough  is  a  notch,  in  which  fits  the 
'  trough  m  for  the  buddle-water. 

le  lower  end  wall  h"  of  the  huddle  are  two  rows  of  holes,  n,  for  the 
of  the  water  and  tailings.    These  can  be  closed  with  wooden 

huddle  sometimes  stands  free  over  a  ditch ;  sometimes  it  is  im- 
l  upon  old  tailings.  In  the  latter  case  a  tail-race,  p,  is  connected 
:,  generally  a  sluice-box  or  ditch  in  the  ground, 
ttend  the  huddle  two  workmen  are  required,  one  of  whom  shov- 
pulp  into  the  mixing  trough  and  regulates  the  supply  of  water, 
the  other  stands  on  a  thwart,  g,  3  or  4  feet  from  the  upper  end  of 

re  is  DO  danger  of  losing  gold  by  theft  during  tho  extraction  processes,  except 
966  machines  which  accumulate  amalgam.  Hence,  the  foreman,  who  is  responsi- 
the  gold  produced,  takes  care  to  be  personally  watchful  of  plates,  pans,  and 
b.— R.  W.  R. 
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the  baddle,  toward  which  his  &ce  is  tamed,  and  continnally  moves  a 
brush  obliquely  over  the  baddle-charge.  The  brash  is  abont  1^  foot 
long,  and  is  set  with  horse-hairs  9  to  10  inches  long,  in  bunches  ^inch 
thick.    The  handle  is  about  6  feet  long  and  obliquely  set  in. 

When  the  huddle  has  filled  to  a  depth  of  9  to  12  inches,  (which  takes 
three  to  four  hours,)  thb  charge  upon  it  is  divided  into  three  p^ts. 
The  first  comprises  all  above  a  line  drawn  across  the  buddle  2  or  3  feet 
from  the  top;  the  second,  all  between  this  and  another  line  drawn  across 
2  or  3  feet  below ;  and  the  third,  all  below  the  latter  line.  The  first 
contains  still  about  10  per  cent,  of  gangue,  and  has  a  specific  gravity  of 
4.4  to  4.6  ;  it  is  considered  as  sufficiently  concentrated,  and  is  salable. 
The  specific  gravity  of  the  second  portion  is  4  to  4.3 ;  it  is  saved  to  be 
huddled  again.  The  third  has  less  specific  gravity  than  the  original 
sliine  put  on  the  buddle ;  it  is  thrown  away. 

As  a  general  thing  the  buddlers  have  to  clean  the  buddle  and  to 
bring  the  slimes  to  it ;  two  laborers  cannot,  therefore,  generally  furnish 
more  per  shift  than  30  hundred- weight  of  completely  concentrated  stufL 
The  work  is  always  done  by  contract,  the  price  being  about  20  cents  per 
hundred-weight  of  final  concentrate. 

ECONOMICAL  EBSULTS  OF  THB  CONCENTEATION. 

Pans  and  dolly-tub. — This  treatment  of  the  headings  from  the  round 
buddle  or  the  blanket-washings  saves  9  to  11  per  cent,  on  the  average 
of  the  amount  of  gold  caught  on  the  plates  of  the  stamp-mill,  or  6  to  74 
(average  6-|)  per  cent,  of  the  gold  not  caught  on  the  plates.  The  yield 
Irom  blanket-washings  is  better  than  that  from  the  buddle-headiogs, 
since  the  blankets  catch  more  free  gold  than  the  buddle.  The  former 
are  therefore  more  frequently  used.  The  cost  of  extraction  of  the  gold 
obtained  from  the  dolly-tub  is  aliout  as  follows  for  1,000  hundred-weight 
of  rock  crushed  in  the  mill : 

Wages $2  40 

Interest  on  capital 1  60 

Power,  etc 3  00 

Total •  7  00 


Handbuddles. — These  receive,  as  has  been  said,  from  the  round  bud- 
dies about  13  per  cent,  of  the  original  weight  of  crushed  material,  of  the 
specific  gravity  3.55  ;  or,  from  the  launders,  (into  which,  also,  the  con- 
tents of  the  dolly-tub  are  discharged,)  20  to  30  per  cent,  of  the  original 
pulp,  of  the  specific  gravity  3.2. 

In  the  hand-bnddle  charge  there  are,  therefore,  40  to  55  per  cent,  of 
the  contents  in  ore  of  the  original  rock  crushed.  The  loss  of  ore  in  hud- 
dling is  45  to  50  per  cent.,  and  the  weight  of  the  concentrate  is  there- 
fore 4  to  6  (average  5)  per  cent,  of  the  original  pulp,  containing,  how- 
ever, on  the  average,  24  per  cent,  of  the  entire  ore  contents  of  the  pulp. 

The  cost  of  huddling  for  1,000  hundred-weight  of  rock  crushed  is,  (by 
contract,  as  has  been  said,)  20  cents  per  hundred- weight  for  50  hundred- 
weight of  concentrate  produced,  or  $10  in  all,  for  conveying  the  charge 
to  the  buddle  and  huddling. 

*  That  is  to  say,  ore  yielding  per  1,000  hundred-weicht  $491  .'SO,  (see  previous  esti- 
mates of  cost,)  in  tbc  battery  and  ou  the  aprons,  will  yield,  say,  $40  15  more  at  an  ad- 
ditional expense  of  $7  for  further  treatment  in  pans.  Or,  ore  yielding  $0  83  per  ton, 
at  a  cost  of  |9  83,  will  yield  by  further  treatment  98  cents  at  a  cost  of  14  cents.  When 
the  original  ore  pays  more  than  expenses,  the  gain  from  the  dolly-tub  is  proportion- 
situlygreater.^R.  W.  R. 
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The  gold  contents  of  the  concentrated  tailings  amount,  on  the  aver- 
age, to  10  to  15  per  cent,  of  the  gold  which  has  escaped  from  plates  and 
dolly-tub. 

BESULTS  OF  THE  WHOLE  TREATMENT. 

Gold  occurs  in  the  ores  of  this  region,  almost  universally,  not  dissem- 
inated in  the  gangue,  or  at  least  only  so  to  a  very  small  extent,  but  con- 
tained in  the  ore  proper,  both  in  iron  pyrites  and  (chiefly)  in  the  copper 
ores,  while  the  zinc-blende  and  galena  contain  only  silver.* 

Very  dense  iron  or  copper  pyrites  in  solid  masses  never  contains  gold 
or  silver  in  considerable  quantity.! 

Auriferous  iron  pyrites  is  usually  fine-grained,  loose  in  texture,  and 
frequently  imbedded  in  or  mixed  with  pulverulent  silica,  while  the  gangue 
proper  is  a  mixture  of  qnartz  and  (greenish)  feldspar,  or  even  consists  of 
hornstone.  The  iron  pyrites  never  contains  silver  in  considerable  quan- 
tity, aside  from  that  which  is  alloyed  with  the  gold. 

The  auriferous  copper  pyrites  is  very  seldom  fine-grained  like  the  au- 
riferous iron  pyrites.  It  is  occasionally  finely  disseminated  in  hornstonc, 
but  usually  presents  crystalline  aggregates,  with  subconchoidal  frac- 
ture, always  mixed  with  aggregates  or  crystals  (usually  cubes)  of  iron 
pyrites.  The  crystalline  pyrites  is  traversed  in  all  directions  by  quartz 
threads,  or  mixed  with  more  or  less  fine  granular  crystalline  sihca.  The 
copper  pyrites  always  carries  silver  as  well  as  gold.  Next  to  copper 
pyrites  occurs  most  frequently  variegated  copper  ore,  containing  consid- 
erable gold  and  silver. 

With  reference  to  their  contents  of  gold,  the  veins  of  this  district 
may  be  divided  into  two  classes,  the  total  rock  hoisted  from  the  first 
class  having  an  average  assay  valae  of  $36  per  ton  of  2,000  pounds,  in 
gold  containing  20  per  cent,  silver,  and  that  of  the  second  class  not  ex- 
ceeding $21  per  ton.  The  veins  of  the  first  class  comprise  scarcely  one 
in  a  hundred  of  those  hitherto  developed. 

In  /nines  of  the  first  class  the  rock  hoisted  (which  has  a  specific 
gravity  of  about  3)  is  sorted,  as  has  been  remarked,  generally  at  the 
time  of  sending  it  to  grass,  and  the  fragments  of  richer  ore  are  sepa- 
rated. The  weight  of  the  selected  ore  is  4  to  25  per  cent,  (average  10 
per  cent.)  of  the  total  mill-rock — i.e.,  for  900  hundred- weight  sent  to 
mill,  100  hundred- weight  are  reserved  as  rich  ore— and  has  a  market 
value  of  $30  to  $70  (average,  say,  $60)  for  its  contents  in  gold,  silver, 
and  copper.  The  proportion  of  silver  to  gold  is  highly  variable }  it 
ranges  from  one  to  ten  times  as  much  by  weight }  there  may  be,  on  the 
average,  four  times  as  much  silver  as  gold.  The  proportion  of  copper 
is  also  variable ;  it  bears,  however,  generally,  an  approximate  relation 
to  that  of  gold  and  silver,  and  may  be  estimated  to  average,  in  the  total 
rock  from  mines  of  the  first  class,  3  to  4  per  cent.  Under  these  con- 
ditions, the  above  average  selling  price  of  selected  ore  ($60  per  ton) 
represents  an  assay  value  per  ton,  of— 

4.5  ounces  gold $93  00 

18  ounces  silver - 23  40 

9  per  cent,  copper 18  00 

Total 134  40 


•  See  my  last  report,  pages  345,  346,  et  seq, — R.  W.  R. 

t  This  may  perhaps  be  open  to  question,  though  Colorado  experience  thus  far  goes 
in  the  main  to  support  the  assertion. — R.  W.  R. 
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The  only  smelting  establishment  parchasing  these  ores  hi  Colorado 
pays  at  the  works  65  per  cent,  of  the  full  value  of  the  silver  and  copper, 
while  the  price  paid  for  the  gold  is  considerably  less,  though  it  ritts 
with  the  quantity  of  gold  in  the  ore.  For  the  above  proportion  of  $93, 
gold,  per  ton,  only  about  35  per  cent,  of  its  assay  value  is  paid;  this 
gives  for  the  gold  $32  80 ;  for  the  silver,  $15  20;  and  for  the  copper, 
$12 :  or,  in  all,  $G0,  being  44  to  45  x)er  cent  of  the  full  value. 

The  cost  of  transportation  of  the  ore  to  the  smelting-works  bdng 
reckoned  as  equal  to  the  cost  of  hauling  to  mill,  we  may  assume  the 
average  cost  of  the  ore  at  the  works  to  be  $6  per  ton. 

The  mill-rock  of  the  first  class,  remaining  after  the  selected  ore  is 
removed,  then  contains  an  average  of  about  1|  ounces  gold,  .800  fine, 
(20  per  cent,  silver,)  worth  $29  40  per  ton.  The  total  contents  in  gold, 
silver,  and  copper  average  about  as  follows,  per  ton : 

1.4  ounces  gold $28  94 

5.6  ounces  silver ;^ 7  28 

2.8  per  cent,  copper.  T 5  60 

Total 41  83 


The  specific  gravity  of  this  mill-rock  is  about  2.9. 

The  specific  gravity  of  the  rock  from  veins  of  the  second  class  is 
usually  in  the  neighborhood  of  2.8.  There  is  here  no  selection  of  the 
best  pieces ;  the  whole  is  sent  to  mill.  The  copper  contents  seldom  ex- 
ceed 2  per  cent  The  whole  valuable  contents  of  these  veins  is,  there- 
fore, estimated,  at  maximum,  per  ton — 

1  ounce  gold $20  CT 

4.1  ounces  silver 5  33 

2  i>er  cent,  copper 4  00 

Total 30  00 


The  amount  of  gold,  .800  fine  per  ton,  is  therefore  1.25  ounces,  or  821. 

The  proportion  of  gold  in  the  concentrated  tailings  amounts,  as  has 
been  remarked,  to  10  to  15  (average  12J)  per  cent,  of  the  gold  escaping 
from  plates  and  dolly-tub.  If  the  stamp-mill  and  dolly-tub  extract  44 
per  cent,  of  the  gold  in  the  ore,  the  concentrated  tailings  must  be  only 
about  1.4  times  as  rich*  as  the  original  mill-rock,  while  the  proi)ortion  of 
ore  (sulphurets)  in  it  is  4.J  to  G  times  as  great. 

This  is  due  to  the  small  proportion,  in  the  concentrated  tailings,  of  the 
copper  ores,  which  are  the  chief  carriers  of  gold.  These  ores,  b^"  virtue 
of  their  deficient  hardness,  are  more  easily  reduced  in  the  battery  to 
very  light  slime,  and  thus,  together  with  the  finest  gold,  escape  the  sub- 
sequent concentration,  which,  not  being  preceded  by  a  sizing  of  the 
particles,  can  only  save  the  clean  granular  portions  of  the  charge.  The 
result  is,  that  the  proportion  between  iron  pyrites  and  copper  ore  in  the 
original  mill-rock  is  changed  by  the  concentration  in  favor  of  the  former. 
For  the  same  reason,  the  proportion  of  silver,  associated  with  the  cop- 
X}er  ores,  is  diminished ;  but  when  argentiferous  galena  is  present,  as  it 

•'That  is,  the  concentrated  tailings  amount  to  5  per  cent,  of  the  weight  of  origi- 
nal mill-rock,  and  contain  12^  per  cent,  of  (100 — 44=56  per  cent.)  the  gold  lost 
from  plates  and  dolly-tub,  or  7  per  cent,  of  tho  original  contents  of  the  miU-rock. 
Being  in  weight  5  ner  cent.,  and  in  value  7  per  cent.,  they  are  1.4  times  as  rich  as 
tho  original  mill-rock. — R.  W.  R. 
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\j  there  is  a  compensating  gain  from  its  collection  in  the  con-* 

entrated  tailings  contain  little  or  no  free  gold ;  and  it  mnst, 
»e  inferred  that  their  contents  of  gold,  as  well  as  silver  and 
due  almost  entirely  to  the  pnlp  which  was  not  adequately 
crushing.*  The  amount  of  gold  thus  enveloped  has  been 
e  at  about  15  per  cent,  of  the  total  gold  contents  of  the 
The  concentrated  tailings  contain  7  to  8  per  cent.  The 
ay  value  of  concentrated  tailings  may  be  set  down  as  follows : 

nill-rock  of  the  first-class,  per  ton : 

)ld $41  34 

silver 8  45 

b.  copper 3  80 

1 , ,.    63  69 

nill-rock  of  the  second-class,  per  ton : 

gold 128  94 

.  silver 4  65 

.  copper 70 

1 ; 34  19 


Iting  works  pay  for  tailings  of  these  grades,  respectively, 
ind  18^  per  cent,  of  the  assayed  gold  value,  and  G6  per  cent, 
yed  silver  and  copper  vwlue  5  or,  for  first-class  tailings,  gold, 
:er,  85  50 ;  copper,  $2  48 ;  total,  $10  94  per  ton  ;  and  for 
s  tailings,  gold,  $5  36 ;  silver,  $2  96 ;  copper,  46  cents ;  total, 
)n. 
of  hauling  from  the  mill  to  the  smelting  works  averages 
nts  per  ton. 

SUMMARY. 

lomical  results  of  the  whole  mining  and  reduction  may  now 
jd,  according  to  the  foregoing  discussion,  as  follows,  calcu- 
the  basis  of  1,000  hundred- weight,  or  50  tons  of  ore: 

of  the  first  class : 

d  ore, 

►ns,at$60 $300  00 

ling  and  hauling 30  00 

fit $270  00 

•mill,  (steam-power:) 

e  plates,  40  per  cent,  of  $29  40  for  45  tons,    629  20 

L  hauling,  at  $6  per  ton $270  00 

nd  amalgamation,  at  $3  84t 172  90 

442  90 

it 86  30 

lenecker  cvidcutly  does  not  believe  in  any  chemical  combination  of  the 
ilphnrets.— R.  W.'R, 
isely,  $3  84.2 
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Pans  and  dolly-tnb: 

Yield  4  per  cent,  of  $29  40,  for  45  tons $52  92 

Expenses,  at  14  cents  per  ton. 6  30 

Profit, $46  68 

Concentration  of  tailings : 

Sale  of  2.25  tons,  at  $10  94 38  12 

Cost  of  concentration,  at  $4  per  ton $9  00 

Cost  of  hauling,  at  36  cents  per  ton 81 

9  81 

Profit, 28  31 

Total  gross  profit  on  60  tons  rock 431  23 

From  this  must  still  be  deducted — 

Costs  of  administration,  say,  $1  08  per  ton $54  00 

Taxes,  say  18  cents  per  ton,  $9 9  00 

1       6300 

Leaving  net  profit  on  50  tons  rock 368  23 

or  $7  36  per  ton.  -. 

Jbr  veins  of  the  second  class : 

1.  {Selected  ore,  none.) 

2.  Mill-rocJc, 

IStamp-mill,  (steam-power:) 
Yield  of  the  plates,  40  per  cent,  of  $21  for  60  tons.    $420  00 

Mining  and  hauling,  at  $6  per  ton $300  00 

Crushing  and  amalgamation,  at  $3.80*  per  ton,  190  10 

490  10 

Loss $70  10 

Pans  and  dolly-tub : 

Yield,  4  per  cent,  of  $21,  for  50  tons $42  00 

Expenses,  at  14  cents  per  ton  of  mill-rock 7  00 

Profit 35  00 

Concentration  of  tailings : 

Sale  of  2.5  tons,  at  $8  78 21  95 

Cost  of  concentration  and  hauling,  at  $4  36, 10  90 

Profit 11  05 

Crross  loss  on  50  ions  rock 24  05 

To  this  must  be  added — 

Cost  of  administration,  say,  $1  04  per  ton 62  00 

Taxes,  say,  21  cents  per  ton 10  60 

6250 

Oiving  total  loss  on  50  tons  rock 86  55 

or  $1  73  per  ton.  ====■ 

*  More  preciHelyy$3  80.2.  It  must  bo  remembered  that  the  figures  of  expense  per  ton 
are  dedacod  from  the  cost  per  50  tons.  Otherwise  these  fiiictions  would  be  abenrd. 
The  cost  of  crashing  and  amalgamation,  it  will  be  seen,  is  4  cents  less  for  second-class 
than  for  tirst-class  rock,  on  account  of  the  diminished  consumption  of  quicksUver.— 
R*  W.  R. 
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The  employment  of  water-power  instead  of  steam  efTects  a  saving  in 
anning  expense  per  50  tons  of  about  $84  50  in  crushing,  and  $2  at  the 
ans  and  dolly-tub,  or,  in  ali,  $8C  50,  which  would  reduce  the  loss  in  treat- 
ig  second-class  rock  to  6  cents  on  50  tons,  or  practically  nothing. 
The  gross  receipts  from  rock  of  the  first  class  are  about  36.24  per 
»nt.,  and  from  rock  of  the  second  class  about  32.13  per  cent.,  of  their 
)tal  assay  value  in  gold,  sUver,  and  copper. 

The  average  of  profit  determines  the  value  of  the  mine.  A  daily  pro- 
act  of  12 J  tons,  or  an  annual  product  (reckoning  three  hundred  work- 
ig  days  to  the  year)  of  3,750  tons,  employing  twenty  to  twenty-five 
;amps  of  the  average  weight  of  450  pounds,  and  run  by  steam,  repre- 
mts,  for  veins  of  the  first  class,  all  the  rock  brought  to  grass  having  an 
^erage  assay  value  of  $50  80  per  ton,  an  annual  profit  of  $27,620.  The 
ipitalized  value  of  the  mine,  at  10  per  cent,  would,  therefore  be  about 
276,000.* 

For  veins  of  the  second  class,  with  a  maximum  average  assay  value 
r  $30  per  ton,  it  appears  that  redaction  with  steam-power  entails  a  loss, 
hile  in  water-mills  the  rock  about  pays  expenses.  The  ownership  of 
ich  a  mine  is  therefore,  under  present  conditions,  not  profitable,  unless 
is  combined  with  complete  concentrating  works ;  though,  of  course,  it 
;  an  economical  benefit  to  the  community  and  the  country  to  keep  it 
Ding,  if  it  pays  only  expenses.  From  another  point  of  view,  it  is  worth 
le  owner's  while  to  open  up  his  mine,t  as  its  value  will  thereby  be  in- 
.^eased  when  more  favorable  conditions  occur,  such  as  the  reduction  of 
inning  expenses,  by  the  fall  of  wages  and  prices  of  supplies,  or  the 
icrease  of  the  yield,  by  the  introduction  of  more  perfect  methods  of 
)ncentration.|  These  ameliorations  must  necessarily  be  effected  at  no 
3ry  distant  day  in  Colorado. 

The  quantity  of  pyritic  gold  ores  annually  treated  in  Colorado  at  the 
resent  time  probably  does  not  exceed  100,000  tons,  and  their  treatment 
I  the  manner  described  employs  directly  about  270  workmen  in  the 
ills  and  concentrating  works. 

AMALGAMATED  COPPER  PLATES.§ 

The  discovery  of  the  utility  of  amalgamated  copperplates  in  the  treat- 
ent  of  auriferous  rock  in  the  stamp-mill  has  so  simplified  and  cheapened 
le  metallurgy  of  gold  that  it  is  now  profitable  to  mine  and  reduce 
any  gold-bearing  ores  and  rocks  that  formerly  would  not  pay  the 
K^essary  expenses  of  manipulation  by  the  old  processes  of  amalgama- 
>a  in  arastras,  Chilian  mills,  amalgamators,  barrels,  etc.  By  the  aid 
'  the  plates,  in  a  majority  of  cases  it  is  made  unnecessary  to  submit  the 
«  to  a  separate  and  distinct  amalgamation  after  the  operation  of  pul- 
srizing,  with  all  the  attendant  expenses  of  handling,  loss,  wear  and 
ar  of  machinery,  power,  loss  of  quicksilver,  etc.  Instead,  the  amalgama- 

*  The  calculations  of  expense,  as  we  have  seen,  include  a  liberal  allowance  for  interest 

capital  invested  in  machinery.  Nevertheless,  10  per  cent,  is  too  low  a  rate  for  the 
^talized  value  of  the  mine,  since  this  capitxd  is  consumed,  and  should  pay,  besides 

per  cent,  of  net  profit,  at  least  5  per  cent,  to  a  sinking  fiind,  so  to  speak. — R.  W.  R. 
tThis  is  true  so  long  as  the  operations  do  not  materially  encroach  upon  the  reserves 

ore  -,  but  after  a  certaiu  time  the  *'  development  of  a  mine  means  its  progressive 
bmnstion. — ^R.  W.  R. 
t  Or,  I  would  add,  the  possible  disclosure,  by  underground  workings,  of  better  grades 

ore  iu  the  miue. — R.  W.  R. 

(This  treatise  on  the  copper  plates,  which  was  prepared  for  me  by  Mr.  N.  S.  Keith, 
introduced  here,  insteacl  of  earlier,  in  order  not  to  interrupt  Mr.  Reichenecker's  con- 
ibution,  which  closes  at  this  point. 
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tion  takes  place  in,  as  it  were^  tbe  same  apparatus  which  effects  then 
duction,  and  in  a  practical  and  effectual  manner.  This  is  the  case,  o 
course,  after  the  gold  is  freed  from  its  matrix.  These  virtues  are  no 
claimed  in  tbe  case  of  ores  in  which  the  gold  is  mineralized  (if  thearesr 
any  such)  or  covered  by  substances  which  prevent  the  contact  with  qaid 
silver. 

The  principal  difficulty  with  which  the  millman  has  to  contend  is  fl 
discoloration  of  the  stiiface  of  the  plate  by  oxides  or  various  insolaU 
metallic  salts,  when  it  is  so  necessary  to  keep  it  bright  and  free  froi 
any  film  or  covering  preventing  the  easy  and  sure  contact  and  adhesJQ 
of  the  particles  of  gold  and  amalgam  as  the  pulp  passes  over.  A  m 
plate,  then,  is  not  considered  in  '^  taking  condition  "  until  it  will  remi 
bright  for  at  least  some  hours  without  ^^  dressing."  With  most  plans ' 
preparation  this  desideratum  is  not  attained  before  a  firmly-adherii 
layer  of  gold  amalgam  has  attached  itself  to  the  plate,  which  usoal 
takes  place  after  the  loss  of  much  gold,  labor,  and  time.  Silver-plate 
and  even  gold-plated  copper  plates  have  been  used,  but  have  not  on 
with  much  favor,  being  either  ineffectual  or  too  expensive.  The  £ 
lowing-described  plan  of  preparation  and  treatment  I  have  found  mc 
effective,  and  at  the  same  time  incxx>ensive,  as  compared  with  silvi 
plating. 

Composition  plates  made  of  copper,  with  a  small  quantity  of  zinc,  hs 
been  used.  Though  they  are  very  easily  kept  clean  and  are  effectii 
they  have  been  found  too  expensive,  as  they  are  easily  broken.  Th 
brittleness  is  caused  by  the  union  of  the  quicksilver  with  the  zinc  alio; 
with  the  copper. 

The  conditions  necessary  to  be  observed  in  the  preparation  and  « 
of  amalgamated  copper  plates,  that  they  may  be  put  and  kept  in  mt 
effective  order,  are  these:  Quality  of  copper;  method  of  amalgamati 
the  plate;  method  of  "dressing"  the  plate;  purity  of  mercury;  pur 
of  water ;  character  of  ore  or  rock.  In  selecting  the  plate,  take  oi 
the  purest,  softest  copper,  free  from  dark,  rough  spots  of  iron,  etc,  1 
quality  known  to  the  trade  jis  *' braziers'  copper"  is  the  best  from  whi 
to  select  the  pieces.  Do  not  take  that  which  has  been  rolled  with  spec 
care  to  make  the  surface  smooth  and  hard,  as  that  will  not  absorb  the  qoii 
silver  so  well  as  the  softer  and  consequently  more  porous.  It  is  be 
for  efficiency  and  durability,  to  select  plates  weighiugnot  less  than  thi 
pounds  to  a  square  foot;  thicker  is  better.  For  inside  plates  use  tl 
which  is  two  or  three  times  as  heavy,  as  not  being  so  easily  bent  a 
torn  from  position.  If  possible,  buy  copper  which  has  been  anneal 
subsequently  to  the  last  rolling.  If  not,  then  anneal  the  jilates  by  < 
posing  them  to  heat  on  the  under  side,  sufficient  to  ignite  sawdust  h 
upon  the  upper  side.  This  may  be  done  over  a  blacksmith's  fire,  I 
more  handily  over  an  open  fire  of  wood  or  charcoal.  Be  sure  to  8ubj< 
exevy  part  of  the  plate  to  the  heat.  This  will  soften  the  plate,  maki 
it  more  porous,  and  consequently-  capable  of  retaining  more  quicksil^ 
and  amalgam  that  it  otherwise  would.  As  the  efficiency  of  cop] 
plates  is  in  proportion  to  their  ability  to  hold  quicksilver,  this  point  mi 
be  carefully  attended  to.  After  this,  straighten  the  plate  by  laying 
on  the  table  and  using  a  wooden  block  and  hammer.  Do  not  strike  w 
the  hammer  diretjtly  on  the  plate,  but  interpose  the  block,  so  that  I 
face  of  the  copper  may  not  be  compressed  or  drawn  out  of  shape.  Fast 
then  to  the  table  with  iron  screws,  or,  preferably,  copper  nails  lo 
enough  to  clinch  on  the  under  side  of  the  table.  In  either  case,  ha 
the  heads  of  screws  or  nails  flush  with  the  face  of  the  plate.  Do  not  i 
brass  screws,  as  quicksilver  soon  penetrates  and  makes  brittle  the  hea< 
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tliey  \?\11  Dot  Uold.    The  minor  inequalities  may  now  be  removed 
uae  oi  t\ie  bloclJ^  and  hammer. 

t  acouv  tbe  plate  ^with  wood  ashes  and  fine  sand  or  tailings,  nsing 
bbing-bruah  or  coarse  rag.  Bad  spots  may  be  scoured  with  the 
and  sand,  and  tlie  end  of  a  small  block  of  wood.  Continue  the 
ing  until  the  coating  of  oxide  is  entirely  removed  and  the  bright, 
liccopper  exposed.  Caustic  soda,  the  concentrated  lyeof  theshops, 
i  soda,  may  be  used  instead  of  ashes,  the  object  being  to  remove  all 
3  of  oil  or  grease  by  action  of  alkalies.  After  washing  with  clean 
r,apply  with  a  soft  brush,  or  swab,  a  solution  of  cyanide  of  potassium, 
me-half  ounce  of  cyanide  to  a  pint  of  water.  The  plate  may  be  readily 
gamated  by  the  use  of  the  following  mixture :  Fine  sand  or  tailings, 
iered  sal-ammoniac,  equal  parts,  and  containing  a  small  quantity 
uicksilver  sprinkled  therein.  With  the  scrubbing-brush  and  this 
me  continue  the  scrubbing  until  all  parts  of  the  plate  are  araalga- 
kL  During  the  operation,  sprinkle  on  the  plate  as  much  quicksilver 
le  plate  will  absorb,  and  water  enough  to  make  a  thick  mud  of  the 
tare.  I  have  used  lime  with  this  mixture,  but  cannot  say  that  the 
Itaon  is  of  any  special  benefit.  It  is  unpleasant,  to  say  the  least,  as 
lODia  is  set  free  in  great  quantity.  Allow  this  mixture  to  remain  on 
plate  for  an  hour  or  so,  and  then  wash  it  off  with  clean  water  and 
bmsh.  Follow  with  the  soft  brush  and  cyanide  solution,  adding 
iksilver,  if  the  plate  will  hold  it.  By  continuing  this  treatment  for 
e  or  four  rounds,  the  plate  will  be  found  to  have  ^ken  up  or  absorbed 
meb  quicksilver  as  ordinarily  after  many  weeks^  running.  If  fine 
amalgam  can  be  spared,  it  is  well  at  this  stage  to  rub  some  upon 
>late,  nsing  a  cloth  rubber  wetted  with  a  solution  of  sal-amoniac,  in 
>roportion  of  four  ounces  to  the  pint  of  water.  If  the  amalgam  be 
Bd  and  rubbed  in  a  wedgewood  mortar,  so  as  to  insure  the  solution 
innte  difiTusion  of  the  gold,  it  will  be  the  more  readily  attached  to 
>late.  I  have  used  silver  amalgam  in  the  place  of  gold  amalgam, 
excellent  results.  Silver  amalgam  can  be  made  as  follows :  Dissolve 
«t3  of  silver — coin  will  answer — in  the  smallest  possible  quantity  of 
e  nitric  acid.  Heat  will  hasten  the  solution.  Dissolve  the  resulting 
Jalsof  nitrate  of  silver  in  water,  and  pour  into  the  vessel  enough 
^silver  to  reduce  and  amalgamate  the  silver  in  the  solution.  This 
3on  will  be  completed  in  a  few  hours.  Wash  the  amalgam  with  clean 
^9  to  remove  all  traces  of  nitrate  of  mercury,  and  strain  to  remove 
*^lns  quicksilver,  leaving  in  the  cloth  a  pasty  amalgam  of  very 
*od  finely -divided  silver.     Use  this  as  directed  for  the  gold 

^  Rationale  of  this  plan  of  treatment  may  be  stated  as  follows :  The 
*^Oring  removes  oxides  and  grease,  and  exposes  the  pure,  bright 
'  ^hich  by  the  annealing  has  been  rendered  capable  of  holding  a 
^'^tively  large  quantity  of  quicksilver  and  amalgam,  by  virtue  of 
^'^ity.  The  sal-ammoniac,  by  re^ison  of  its  property  of  dissolving 
?9  assists  the  amalganrntipn  by  keeping  a  bright  metallic  surface, 
j^^R  the  quicksilver  and  amalgam  to  penetrate  the  copper,  filling  the 
^  interstices,  and  combine  in  atomic  proportions,  so  as  to  form  an 
^t  copper,  gold,  and  quicksilver.  Thus  the  air,  water,  and  vari- 
^.^  are  kept  from  acting  directly  upon  the  copper,  preventing  the 
^^On  of  oxide  and  carbonate  of  copper  to  coat  the  plate.  This  is 
^Wished  in  a  longer  or  shorter  period,  dependiug  upon  the  mode 
'^^ration  and  upon  the  richness  of  the  ore  and  the  ease  with 
^  the  gold  in  the  ore  may  be  amalgamated.  It  is  probable  that 
^Vanic  current  due  to  the  contact  of  two  dis&imilat.me^X.^^&  \^^^^ 
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an  important  part  in  inflnencing  the  chemical  reactions  and  assistbi; 
the  amalgamation  of  gold,  but  as  its  exact  action  is  not  defiued  it  ii 
needless  to  discuss  the  point  in  this  article. 

The  point  aimed  at  in  this  plan  of  preparation  is  to  hasten  the  unifli 
of  a  sufficient  amount  of  gold  and  quicksilver  with  the  copper.  If  al- 
lowed to  txike  phiee  slowly,  the  unavoidable  loss  of  gold  makes  tbeo- 
pense  much  gi*eater  than  if  forwarded  by  the  use  of  the  needful  anunit 
of  amalgam,  before  running  any  ore  over  the  plate.  If  an  old,  vd- 
used  plate  be  cut  or  broken  the  amalgam  will  bo  found  to  have  peM- 
trated  ])erhaps  half,  and  in  some  cases  completely  tlirongh  the  cq)peiL 

Corrosive  sublimate,  nitrate  of  mercur^^,  sulphuric  acid,  and  commoi 
salt,  muriatic  acid,  sodium  amalgam,  cyanide  of  jyotassium.  and  otkr 
acids  and  salts,  have  been  used  in  amalgamating  copper ;  but  thoo^ 
the  amalgamation  may  be  accomplished  in  some  ca>ses  quite  easily,  tte 
plate  cannot  be  brought  to  a  good  working  condition  so  soon,  if  atd, 
as  in  the  waj"  descril^d. 

The  subsequent  treatment  of  plates,  amalgamated  as  described,  shoaH 
be  varied  to  suit  the  circumstances  of  kind  and  quality  of  ore,  ui 
purity  of  water.  Water  containing  carbonic  acid  discolors  plates  readflj, 
forming  an  insoluble  coating  of  carbonate  of  copper.  Though  an  ia- 
finitely  thin  film,  it  is  sufficient  to  prevent  the  contact  and  adhe8ioD<' 
gold  and  amalgam,  unless  in  particles  sufficiently  large  to  break  ths 
coating.  The  worst  form  of  discoloration  of  plates  proceeds  fi-omtlia 
action  of  sulphates  or  iron  and  copper  present  in  many  ores  from  tha 
natural  decomposition  of  the  pyrites.  The  addition  of  lime  to  the  water 
intiX)duced  to  the  battery,  as  much  as  will  dissolve  themn,  will  neutraliie 
the  carbonic  acid  and  decomi)ose  the  sulphates.  It  may  be  uece^^saif 
to  add  lime  to  the  ore  to  furnish  enough  to  react  on  all  the  sulphates.    ! 

When  the  mill  is  in  operation  the  plates  should  be  "  dressed'' eveij  i 
six  hours,  or  of'tener,  should  they  become  discolored.  After  stoppiug 
the  mill  and  washing  the  plates  with  a  streaiu  of  clear  w^ater,  apply  wiA 
a  soft  brush  (a  whitewash  brush  is  handy)  some  of  the  solution  of  sat 
ammoniac.  Allow  the  sal-ammoniac  to  remain  on  the  plate  a  few  minnltt, 
wash  with  clear  water,  and  apply  with  the  brush  enough  of  the  solutioi 
of  cyanide  of  potassium  to  brighten  the  iilate.  The  plate  should  have 
upon  it  as  much  quicksilver  as  it  will  hold  without  gathering  in  drops 
or  running  oft'.  Experience  in  this  matter  will  teach  the  niceties  d 
manipulation  to  the  millman. 

It  is  essential  to  use  quicksilver  entirely  free  from  "  base  metals,"  such 
as  lead,  zinc,  tin,  copper,  etc.  The  presence  of  gold  and  silver  is,  of 
course,  desirable.  The  base  metals,  when  combined  with  quicksilver, 
oxidize  very  readil}',  especially  when  the  amalgam  is  finely  divided,  ex- 
posing a  large  surface  to  the  action  of  water,  air,  and  other  oxidizing 
agents.  Thus,  with  impure  quicksilver  the  coating  on  plates  may  mst 
from  the  amalgam,  instead  of  the  copper  itself. 

To  test  the  purity  of  quicksilver,  put  a  small  quantity  on  a  sheet  ol 
paper  while  dry ;  if,  when  moved  upon  the  paper,  by  inclining  it  ii 
various  directions,  a  film  adhering  to  the  paper  is  lett  on  the  tract 
the  quicksilver  is  impure.  Another  test:  Put  a  half  an  ounce  or  soil 
an  ordinary  iron  "gold  pan,"  and  by  a  quick  up  and  down  jerk  separau 
the  mercury  into  small  globules ;  if,  on  inclining  the  pan,  they  do  no 
readily  run  together,  the  sample  is  impure.  To  purify,  first  retort  the  quick 
silver,  and  add  to  it  after  retorting  a  few  ounces  of  dilute  nitric  acid 
(acid,  one  part,  water,  three  parts.)  An  ordinary  acid  bottle  is  a  hand; 
vessel  to  hold  the  mercury  and  acid,  as  it  may  occasionally  be  agitat^M 
to  hasten  the  purification  by  bringing  the  acid  in  contact  with  the  iu 


METALLUBQICAL  PROCESSES.  367 

ities.  The  acid,  by  reason  of  its  greater  affinity  for  the  base  metals, 
loves  them  by  forming  nitrates.  The  chemical  details  I  need  not 
er  into  in  this  article.  Some  days  may  elapse  before  the  quicksilver 
omes  porified.  Samples  may  be  tested  from  time  to  time  by  the 
n8 1  have  mentioned.  Before  using  the  quicksilver  it  should  be  re- 
ktedly  washed  with  water  to  remove  all  traces  of  nitrates.  It  is  a 
»d  plan  to  keep  a  supply  of  quicksilver  under  treatment,  putting  all 
ich  has  been  used  into  the  bottle,  and  drawing  from  it  such  an 
oimt  of  purified  as  may  be  wanted. 

^  stock  of  needful  chemicals  should  be  kept  at  the  mill.  The  follow- 
:  list  comprises  those  necessary  for  the  preparation  and  treatment  of 
4m  and  quicksilver :  Cyanide  of  potassium,  (fused,)  sal-ammoniac, 
^wdered,}  caustic  or  unslacked  lime,  caustic  soda  or  ^'  concentrated 
,"  and  nitric  acid,  (commercial  acid  is  sufficiently  pure.)  Cyanide  of 
linm  may  be  substituted  for  cyanide  of  potassium ;  common  salt  for 
-ammoniac;  wood  ashes,  or  the  lye  therefrom,  or  saLsoda,  for  the 
te  and  soda^  and  sulphuric  acid  and  saltpeter  for  nitric  acid.  These 
istitutesare  but  '^  make-shifts"  at  best,  and  consequently  should  not 
used  when  the  others  are  at  hand  or  can  be  procured.  It  is  well  to 
^p  ready  prepared  the  solutions  of  sal-ammoniac  and  cyanide  of  potas- 
m  in  well-stoppered  bottles.  The  cyanide  solution  being  especially 
ble  to  decomposition,  should  not  be  prepared  in  large  quantities  at  a 
le.  It  should  also  be  carefully  kept  and  labeled  slq  poison,  to  prevent 
sidents. 

THE  ABSOBPTION  OF  SULPHUR  BY  GOLD. 

M[r.  William  Skey,  analyst  to  the  geological  survey  of  New  Zealand, 
)  published  an  interesting  paper  on  the  absorption  of  sulphur  by  gold, 
1  its  effects  in  retarding  amalgamation.  While  investigating  the 
ises  of  the  reported  loss  of  gold  during  the  process  of  extraction  at 
» Thames  gold  fields,  he  observed  that  much  of  this  loss  could  scarcely 
referred  to  any  of  those  causes  generally  supposed  operative  for  it. 
(therefore  tested  the  actual  condition  of  the  natural  surfaces  of  numer- 
}  specimens  of  Thames  gold,  in  respect  to  their  behavior  with  mer- 
7,  and  examined  further  than  has  hitherto  been  done  into  its  com- 
rtment  with  several  of  those  substances  likely  to  be  associated  with 
n  a  natural  way. 

the  results  of  these  examinations  are  minutely  recorded  in  his  paper, 
1  the  following  short  abstract  of  them  is  taken  from  the  London  Chem- 
1  News.    The  author  finds— 

.  That  niiineroiia  samples  of  bright,  clean-looking  gold,  of  all  degrees  of  fineness, 
lae  to  amaigimate  on  any  part  ol  their  natural  Hurlaces,  though  taken  directly  from 
leef  and  untouched  by  nand. 
.  That  on  sncb  surfaces  sulphur  is  always  present. 

.  That  native  gold,  or  gold  in  a  pure  state,  readily  absorbs  sulphur  fVoro  moist  sul« 
acted  hydrogen  or  sulphido  of  ammonium,  and  absorlie  it  directly  when  adminis- 
sd  in  boiling  water. 

.  That  surraces  so  treated  refuse  to  amalgamate,  though  no  apparent  change  can  be 
erved  in  their  a^>ect. 

.  That  gold  so  affected  is  rendered  amalgamable  by  roasting  in  an  open  fire,  unless 
per  is  present  to  the  extent  of  seven  per  cent.,  (or  perhaps  less,)  while  the  same 
0t  is  produced  by  the  contact  of  cyanide  of  potassium,  chromic  and  nitric  acid,  and 
3ride  of  lime  acidified. 

»  That  this  absorption  is  altogether  of  a  chemical  nature. 

.  That  snlphates  of  iron,  in  presence  of  air  and  water,  decomposed  various  metallio 
>lude6  common  to  auriferous  reel's,  in  such  a  manner  as  to  liberate  sulphureted 
Ivogen. 
lie  action  of  sulphureted  hydrogen  upon  gold,  in  rendering  it  non-amalgamablo  when 
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E laced  in  contact  with  mercury,  was  demonstrated  with  striking  e£Eect  by  the  antte 
efore  the  members  of  this  society. 

Trom  these  results  the  author  has  been  led  to  suppose  that  a  Itum  area  of  the  nat» 
rol  surfaces  of  native  gold  is  covered  with  a  tbiu  film  of  an  anriferons  sulphide,  »l 
that  the  greater  part  of  the  gold  which  escapes  amalgamation  at  the  battery  is  ie|K»- 
sented  by  that  portion  of  this  sulphurized  gold  which  has  remained  anabiaded  donng 
the  pnKsesses  ot  milling  or  extraction  from  the  reef;  the  state  of  the  gold,  rather  thtt 
that  of  the  mercury,  therefore,  being  the  greatest  impediment  to  thoioagh  amalgsmi- 
tion. 

In  addition  to  these  results,  the  author  communicated  othets  relative  to  the  eifoct  d 
solutions  of  sulphurotcd  hydrogen  and  sulphide  of  ammonium  upon  pLUinuin.  b 
rendering  it  non-amaljg:amable,  he  believed  a  sulphide  of  the  metal  had  formed  in  esch 
case,  since  chrpmio  acid  rendered  it  again  amalgamable.  He  also  stated  that  thia  metal 
is  also  so  affected  by  ammonia  or  the  fixed  alkalies  that  it  will  not  amalgamate,  cxoni 
in  presence  of  a  mineral  acid,  from  which  he  suspects  platina  is  capable  of  auperficul 
oxidizement  when  iu  contact  with  alkaline  substances,  even  at  common  temperatimL 
The  author  found  that  his  samples  of  gold  were  not  affected  by  the  alkalies  in  tiui 
manner,  except  in  the  case  of  one  from  Victoria,  a  singularity  from  which  was  aigori 
the  presence  of  palladium  in  this  particular  sample. 

SMELTING. 

The  treatment  of  the  first-class  selected  ores  is  effected  principallj 
in  the  works  of  the  Boston  and  Colorado  Gold  Smelting  Company,  in 
Gregory  Gulch,  below  the  town  of  Black  Hawk.*  This  establishment, 
under  the  direction  of  Professor  N.  P.  Hill,  purchases  selected  ores  and 
tailings,  and  treats  them  for  the  extraction  of  gold,  silver,  and  copper. 
These  metals  are  obtained,  however,  in  the  form  of  "matte,''  consisting 
mainly  of  the  sulphide  of  copper  with  sulphide  of  iron,  and  containing, 
when  concentrated,  from  50  to  GO  per  cent,  of  copper,  and  gold  and  silver 
in  varying  proportions,  generally  40  or  50  ounces  of  fine  gold,  and  from 
100  to  400  ounces  of  fine  silver  per  ton  of  matte.  In  this  form  it  is  shipped 
to  Swansea,  iu  Wales,  for  further  separation  and  refining;  but  it  is  ex- 
pected that  the  necessary  additions  for  these  processes  will  be  made  to 
the  works  at  Black  Hawk,  and  that  the  whole  reduction  will  be  per- 
formed there. 

The  matte-smelting  here  employed  is  not  essentially  different  from 
the  European  method.  As  all  smelting  processes  require  to  be  con- 
ducted by  experts,  and  as  it  is  impossible  to  discuss  the  details  of  so 
complicated  and  technical  a  subject  in  a  general  report,  which  is  not 
intenjled  as  a  text-book,  a  mere  outline  of  the  successive  operations 
involved  iu  matte-smelting,  as  practiced  in  Colorado,  must  here  sufiice. 

The  ores,  as  they  ordinarily  occur,  (peculiar  cases  aside,)  consist  es- 
sentially of  iron  and  copper  pyrites,  with  a  silicious  gangue,  carrying 
from  3  or  4  to  10  or  12  ounces  of  fine  gold  per  ton,  and  silver  in  mow 
variable  quantity — usually  3  ounces  of  silver  for  1  of  gold,  but  some- 
times much  more,  t 

In  the  smelling  process,  the  object  of  which  is  to  separate  the  copper, 
and  with  it  the  gold  and  silver,  from  the  earthy  gangue,  the  sulphur 
plays  an  important  part,  since  the  resultant  regnius,  or  matte,  is  to  con- 
tain the  copper  as  a  sulphide,  while  a  large  portion  of  the  iron  and  other 
foreign  elements  are  removed  in  the  slag.  An  excess  of  sulphur  brings 
too  much  sulphide  of  iron  into  the  regulus,  which  is  thereby  impover- 
ished in  quality  though  increased  iu  quantity.  A  lack  of  sulphur  allows 
a  portion  of  the  copper  to  become  scorified,  or  taken  up  in  the  slag.    To 

*  This  description  of  tbo  matte-smelt iDg  process  is  coudeuscd  from  the  report  of  Mr. 
J.  D.  lla|j:ue,  U.  8.  Geol.  Exp.  Fortieth  Parrtllel,  vol.  iii. 

t  General  averuj;e,  accordiu<;  to  Mr.  Eeicbeueckcr,  4.5  ounces  gold,  18  ounces  sUvcr, 
and  9  ])cr  cent,  copper. — B.  W.  R. 
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oid  the  former  evil,  the  ores  are  roasted  to  expel  a  portion  of  the  sul- 
ur  and  partially  oxidize  the  metals.  If  too  little  sulphur  is  left  after 
wting  the  proper  proportion  can  be  restored  by  the  addition  of  raw  ore 
mixing  the  charge  for  smelting. 

The  pwpoper  mixture  of  the  charge  demands  great  skill  and  judgment, 
d  an  intimate  knowledge  of  the  particular  material  under  treatment. 
16  proportions  must  be  such  as  to  secure  complete  chemical  reactions 
d  combinations,  and  to  avoid  certain  mechanical  evils.  For  instance, 
e  formation  of  a  liquid  slag  must  be  insured,  since  if  the  slag  is  too 
ick  it  will  prevent  the  complete  precipitation  of  the  regulus. 
The  principal  operations  at  the  works  consist  in  the  preliminary  prep- 
ation  of  the  ores,  such  as  the  breaking,  weighing,  sampling,  and 
saying  of  the  respective  lots,  roasting  of  the  hand-broken  ores  in 
iaps,  and  of  the  mfil-tailings  in  reverberatories,  crushing  by  rollers  of 
e  roasted  ore,  smelting  to  regulus,  and  the  filial  crushing,  packing, 
id  shipment  of  the  latter. 

The  ore,  when  first  received,  is  spalled  by  hand  to  the  size  of  a  man's 
it,  or  somewhat  less,  and  carefully  sampled  for  assay,  in  the  following 
^nner :  The  ore  is  shoveled,  for  removal  to  the  roasting-heap,  into 
inowv,  each  of  which  will  contain  200  pounds,  and  standing  balanced 
L  a  scale.  From  each  barrow,  or  alternate  barrow,  a  shovelful  is  taken 
id  reserved  as  a  sample.  When  any  given  parcel  of  ore  has  been  thus 
t)ken  and  weighed  the  accumulated  samples  are  taken  together  and 
iflBcieutly  reduced  in  fineness  to  pass  through  a  Ko.  4  6creen,(four  meshes 
>  the  linear  inch.)  The  material,  having  passed  through  this  screen,  is 
Tanged  in  a  conical  pile  and  divided  into  quarters,  of  which  two,  diag- 
lally  opposite,  are  taken  and  reduced  to  pass  through  a  No.  8  screen. 
bese  screenings  are  again  quartered,  and  two  opposite  quarters  are  re- 
leed  to  pass  a  No.  20  screen,  and  the  operation  is  repeated,  reducing 
le  fineness  to  that  of  a  No.  40  screen.  From  this  result  a  final  sample 
taken,  reduced  to  No.  80,  and  then  assayed  for  gold,  silver,  and  cop- 
sr.  Upon  this  assay  the  ore  is  paid  for,  according  to  the  established 
!ale  of  prices,  or  on  special  agreement. 

In  shoveling  the  ore  into  the  barrows  it  is  thrown  on  a  screen,  by 
eans  of  which  the  finer  portion  is  separated  from  the  coarse  pieces  and 
iserved  for  covering  the  latter  when  laid  up  in  heaps  for  roasting. 
The  heap-roasting  in  the  open  air  is  a  slow  but  comparatively  cheap 
rocess.  A  single  heap  usually  contains  some  30  or  40  tons  of  ore,  and 
iqnires  five  or  six  weeks  for  the  operation.  A  bed  of  cord  wood,  about 
\  feet  square,  is  laid  as  the  base,  the  first  course,  of  thick  billets,  being 
id  directly  on  the  ground,  the  billets  parallel,  but  a  little  apart,  to  per- 
it  the  passage  of  air,  and  the  overlying  courses  being  laid  crosswise 
id  more  closely,  forming  a  bed  6  or  6  inches  in  height  and  requiring 
together  about  a  cord  of  wood  for  each  heap.  A  wooden  chimney,  9  or 
)  inches  square,  is  set  vertically  in  the  center,  passing  down  through  the 
3d  of  fuel  and  reaching  above  the  top  of  the  heap.  A  small  quantity 
'  charcoal  is  put  at  the  bottom  of  this  box-flue,  and  the  heap  is  ignited, 
hen  ready,  by  setting  fire  to  the  coal.  The  ore  is  piled  upon  this 
»imdation,  around  the  chimney,  the  larger  pieces  being  placed  inside, 
id  the  whole  covered  on  the  outside  with  a  layer  of  tine  stuff,  so  dis- 
used as  to  control  the  rate  of  combustion.  If  this  is  too  slow  in  any 
irt,  the  covering  can  be  opened  to  give  greater  draught;  if  too  rapid 
le  covering  is  made  closer.  The  only  attention  required  during  roast- 
ig  is  directed  to  the  rate  of  combustion.  Too  rapid  a  rate  slags  or 
nters  the  ore;  too  slow  a  rate  causes  imperl'ect  calcination,  or  may 
low.  the  fire  to  go  out  altogether,  involving  rehandliug,  with  loss  of 

H.  Ex.  10 ^24 
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time  and  money.    To  break  the  ore,  weigh  it,  wheel  it  to  the  yard- 
lay  it  up  in  heaps,  costs  $2  30  per  ton.* 

Tailiugs,  owing  to  their  finely  pulverized  condition,  cannot  be 
in  heaps,  and  must  be  treated  in  ciilciuiug  fumaceSi  of  which  there3^^^ 
two ;  they  are  about  30  feet  long  by  10  feet  wide  inside.  The  fire-pl^'" 
separated  from  the  hearth  by  a  bridge  about  15  inches  high,  is  at  ^  ' 
end  of  the  fui*nace,  the  flue  at  the  other  end.  The  bottom  is  flat, » 
sisting  of  a  single  course  of  common  brick,  laid  on  a  solid  stone  or  ■ 
ble  foundation.  There  are  three  seetions  of  hearth,  oo  slightly  difGuK] 
levels ;  the  first,  about  one-third  of  the  total  length,  and  farthest 
the  fire-place,  is  about  4  inches  higher  than  the  middle,  which  is  intRl^ 
about  4  inches  higher  than  the  section  next  the  fire-place ;  the  sides  fi 
little  less  than  2  feet  high,  and  the  top  is  slightly  arched  from  sid9K>3 
side.  In  one  side  of  the  furnace  are  six  small  doors,  through  whidi  mS- 
charge  is  introduced  and  stirred  while  in  the  furnace.  The  charge,  be^KJ 
put  in  the  end  most  remote  from  the  fire-plaee,  is  gradually  heatedb^ 
the  highest  hearth,  and,  as  the  charges  pr^^eding  it  are  advanced,  i-i 
moved  on  to  the  next  hearth,  making  room  for  a  new  one,  and  so  ^ 
until  on  the  third  or  lowest  hearth,  next  the  bridge,  it  is  subjecte£p>^ 
the  highest  heat.  Each  charge  consists  of  from  1  to  1^  tons,  y  i 
three  charges  are  put  in  during  twenty-four  hours,  each  charge  Jt 
maining  on  each  hearth  nearly  three  hours.  While  in  the  furnace  /A 
charge  is  constantly  stirred.  Two  men  are  required  on  each  shift  J6r 
each  furnace ;  and  one  cord  of  wood  is  consumed  in  twenty-foar  boon 
The  capacity  of  each  furnace  is  from  3^  to  4  tons  per  day.  The  costs  tf 
treatment  are  said  to  be  $5  per  ton.  Two  Gerstenhofer  or  Tetiifie 
furnaces  were  built  some  years  ago  for  calcining,  but  have  never  beea 
satisfactorily  operated,  owing,  it  is  said,  to  the  poor  quality  of  the  fiie- 
bnck  employed  for  the  terraces. 

The  ore  from  the  roasting-heaps  is  crushed  by  a  pair  of  Cornish  rollers, 
2G  inches  in  diameter,  and  passed  through  a  Xo.  4  screen,  after  which 
it  is  carried  to  the  smelting  furnace.  This  is  a  reverberatory,  resembling 
those  employed  in  England  for  copper  smelting.  The  hearth  is  fourteen 
feet  long  by  9J  feet  wide  inside,  of  oval  shape,  with  the  small  end 
nearest  the  stack.  The  foundation  is  stone,  with  a  vaulted  space  under 
the  heaj'tli.  The  fire-grate  is  5  feet  by  4  feet  5  the  fire-bridge  18  inches 
high  ;  and  the  space  between  the  fire-bridge  and  the  arch,  18  inches.  The 
arch  sloi)es  toward  the  hearth  at  the  opposite  end,  leaving  a  mean 
height  of  the  chamber  of  about  2  feet.  The  slag  is  removed  through 
a  working  door  near  the  stack,  which  stands  at  one  corner  of  the  struo- 
turc,  connected  with  the  interior  by  a  flue.  A  cast-iron  skimming-plate, 
9  inches  thick  and  8  or  9  feet  long,  forms  the  sill  of  the  door.  The 
feeding  door  is  on  one  side  of  the  furnace,  opposite  the  tap.  The  slightly 
concave  hearth  slopes  toward  the  tap.  The  concavity  is  but  a  few  inches 
below  the  skimming  plate.  The  bottom  is  made  by  first  laying  upon  the 
prepared  foundation  a  flat  floor  of  fire-brick,  about  two  feet  below  the 
snrl'ace  of  the  hearth  5  this  is  covered  with  a  layer  of  finely  powdered 
flint,  wiiicli,  after  strong  heating  for  several  days,  is  again  pounded, 
and  covered  with  another  layer  of  the  same  material  mixed  with  slag, 
the  sides  of  the  furaace  are  12  inches  thick ;  the  top  is  one  course  of 
brick,  set  on  end.   The  wliole  structure  is  tied  together  by  means  of  tim- 

*  By  the  system  of  lieap-roast  ing,  the  sulphur  oxpeUcd  from  tho  ores  is  of  course 

lost ;  nor  arc  any  means  for  utiliziu'g  the  sulphur  attached  to  the  reverberatories.    The 

comi>letc  process,  which  will  dou])Mess  be  iutroducod  whou  commercial  and  iudnstrial 

corKlitions  warrant,  will  comprise  the  production  of  sulphuric  acid,  for  8;vle,  or  for  uso 

iu  tlic  extraction  of  tho  precious  mv^iuls.— R.  W.  K, 
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:iiieeted  1^  mm  rods.  The  stack  i854  feet  higfa,37  inches  square 
^Pj  and  increasing  slightly  toward  the  bottom, 
iuurge  is  about  two  tons,  consisting  of  different  grades  of  cal- 
e  and  tailings,  with  sometimes  a  little  raw  ore  or  some  rich  slags 
ous  meltings,  so  mixed  as  to  secure  the  desired  proportions  of 
an,  copper,  sidphur,  etc.  Six  or  seven  hours,  and  sometimes 
e  requu^  for  the  reduction  of  each  charge.  When  finished,  the 
E^^ed  out  through  the  skimming  door  and  cast  in  sand-molds ; 
d  broken  up  and  carefcdly  inspected ;  the  portion  on  the  bottom 
lows  adhering  particles  of  matte  must  be  remelted ;  that  which 
ently  poor  is  thrown  away.  The  matte  remains  in  tiie  ftiniace 
%er  repeated  charges — ^generally  four  or  five,  consuming  eight 
ons  of  ore — about  a  ton  has  accumulated,  when  it  is  drawn  off 
L  the  tap  and  cast  in  sand-molds.  Under  favorable  conditions 
mace  may  yield  one  ton  of  matte  x>er  day ;  but  this  is  above  the 
^  K  made  from  the  best  ore,  the  matte  is  rich  enough  to  ship 
le  first  melting ;  but  the  greater  portion  is  not  up  to  the  standard, 
1st  be  remelted.  Under  existing  conditions  it  is  desirable  to  pro- 
)r  shipment  a  matte  that  contains  about  50  per  cent,  of  copper, 

0  or  50  ounces  of  fine  gold,  and  between  100  and  200  ounces  of 
Iver,  per  ton.  The  loss  in  smelting  for  the  production  of  matttn 
not  to  exceed  5  per  cent,  of  the  assay  value  of  the  ore. 

1  furnace  runs  night  and  day,  requires  two  men  constantly,  and 
hen  charging,  and  consumes  daily  from  ten  to  twelve  cords  of 
costing  $6  per  cord.    The  matte  is  finally  broken  in  titie  crusher, 

through  the  rollers,  sewed  up  in  small  sacks  of  stout  canvas, 
ipped  to  Vivian  &  Co.,  of  Swansea,  Wales.  The  cost  of  pack- 
anWng,  freight,  commissions,  etc.,  not  including  that  of  furthei 
But,  are  stated  at  about  $120  per  ton  of  matte.* 
prices  paid  by  Professor  Hill,  previous  to  January  1, 1870,  are 
in  the  following  schedule,  which  was  not,  however,  invariably 
Ito. 

»f  fine  gold,  per  Percentage  paid  of  the  volue 

2,000  pounds.  of  the  gold  and  copper. 

00» 

68 

65 

62J 

60 

45 

40 

:  30 

: 20 

klculating  the  value  of  ore  according  to  the  above  scale,  the  ounce 
gold  is  reckoned  at  $20,  coin,  and  the  unit  of  copper  at  $2.  The 
unit,  however,  is  reckoned  on  the  English  ton ;  and  as  the  ores 
ayc^  and  purchased  by  the  short  ton,  a  deduction  of  12  per  cent. 
d  on  the  copper  assay.  Thus,  if  an  ore  is  found  to  contain  8  per 
r  units  of  copper,  worth,  according  to  the  above  scale,  $10,  a  do- 
i  of  12  per  cent,  is  made,  to  adapt  it  to  the  English  tou.  More- 
he  copper  is  determined  by  wet  assay,  from  which  1^  per  cent. 

exiiected  that  the  value  of  the  copper  will  cover  this  cost,  and  Hkewiiio  that  €>( 
eqaent  gold  and  silver  extraction,  leaving  the  volne  of  the  gold  and  silver  as 
m  to  the  works  in  Colorado.—B.  W.  B. 
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is  to  be  deducted  for  working  loss,  so  that  if  the  percenta^  of  copper 
contaiiied  in  an  ore  does  not  exceed  1},  no  account  is  taken  of  it  in  pi^ 
ing  for  the  ore. 

In  addition  to  these  rates  for  gold  and  copper,  the  silver  in  the  «• 
•was  paid  for  at  the  rate  of  75  cents  per  ton,  after  deducting  from  ttrj^w 
number  of  ounces  contained  per  ton  as  many  ouuces  as  there  were imili 
of  copper — the  rule  of  the  Swansea  works.* 
Since  January,  1870,  these  works  have  raised  the  prices  paid  for  owi} 
The  first  shipment  of  matte  was  made  from  these  works  in  Jane,18ft 
Complete  statements  of  the  shipments  made  since  that  time  aie  ■( 
available.    They  are  estimated,  up  to  the  close  of  1869,  at  about  25^-.^ 
of  matte  per  month,  continuing,  on  the  average,  40  ounces  of  fiDegDB,^,-rj. 
200  ounces  of  fine  silver,  and  40  per  cent,  or  800  pounds  of  meWh 
copper,  per  ton.    The  gross  value  of  these  metals  would  be  Oieieliw 
about  $30,000  dollars  coin  per  month,  or  $570,000  from  the  date  of  \^ 
ginning  to  the  end  of  1869.| 
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The  following  contribution  to  this  report,  from  the  pen  of  Mr.  A.V01 
Schulz,  a  very  intelligent  and  well-educated  metallurgist,  of  Centnll 
City,  is  published  in  full,  as  interesting  and  suggestive,  though  it  ew- 
ers, in  some  particulars,  matters  already  touched  upon,  and  advaoM 
views  with  regard  to  the  metallurgical  application  of  the  Colorado  oosih, 
and  one  or  two  other  points,  which  I  am  not  quite  prepared  to  aoeepti  %* 
since,  though  plausible,  they  lack  experimental  proof,  so  £ar  as  I  amnov 
informed : 

According  to  the  occurrence  and  boliavior  of  gold  in  these  ores,  they  are  dasaedai 
decomposed  ores  and  sulpburets.  In  the  formor  the  ^old  is  dis8emiuate<l  in  a  free  and 
metallic  stiite,  iind  can  therefore  be  beneficiated  by  simple  amalgamation.  In  the  wd- 
phuretH  the  greatest  part  of  the  gold  is  i)reHent  in  that  peculiar  form,  tho  nature  of 
which  is  not  yet  Hufticiently  defined.  When  in  this  state  it  cannot  bo  extracted  bj 
common  amalgamation. 

A  natural  consequence  of  this  theological  occurrence  waa  the  introdnction  of  rtamp- 
mills  in  the  course  of  the  development  of  the  Territory.    With  theho  the  gold  ooa- 


**  The  complicated  system  of  prices,  perquisites,  and  deductions  employed  by  imelt- 
ers  in  calculating  their  payment  for  ores,  is  justly  complained  of  by  the  minen,  as 
serving  merely  to  bewilder  the  seller  and  conceal  the  ]>roiit3  of  the  buyer.  Many  items 
might  be  simplified  in  the  interest  of  fair  dealing.  The  theory,  however,  is  correct^ 
that  the  prices  paid  for  ores  must  be  graduated,  not  merely  according  to  their  actual 
contents  in  valuable  metals,  but  with  reference  also  to  the  grade  and  character  <^  ore, 
as  iuliuencing  the  cost  of  reduction.  It  is  probable,  that  on  the  forejifoiug  schedule 
Professor  llill  lost  something  in  the  purchase  of  the  lowest  grades,  and  made  it  up  on 
the  rich  ores.  Indeed^  he  would  doubtless  refuse  to  purchase  2-ounce  gold  orea,  did 
ho  not  require  them,  m  the  absence  of  cheaper  lluxes,  to  mix  with  the  olhera.— 
R.  W.  K. 

t  At  the  time  of  my  visit,  in  the  autumn  of  1870, 1  was  tokT  that  no  regular  sched- 
ule was  followed.  I  heard  of  instances  in  which  ^>  per  ton  was  paid  for  tailings,  con- 
taining 1  to  li  ounces  of  gold.  The  developments  in  Grand  Island  district  having  made 
silver  ores  an  important  part  of  the  8ui)ply  of  the  works,  the  prices  paid  for  silver  had 
been  advanced,  possibly  to  prevent  shii)ments  of  ore  to  the  East.  For  lOOonnce  silver 
ores,  80  cents  per  ounce  was  i)aid,  and  for  very  rich  ores,  as  high  as  $1  30  currency— a 
deduction  of  s5U  per  ton  being  made,  however,  for  the  cost  of  reduction.  Froiiiibly 
those  works,  being  well  established  and  commanding  largo  capital,  could  affbnl  10 
advance  prices  still  further,  if  competition  should  require  it ;  a  consideration  full  of 
warning  to  the  eager  projectors  of  rival  establishments. — R.  W.  K. 

t  It  is  estimated  that  the  shipments  of  1870  amounted  to  520  tons — that  is  an  average 
of  ten  tons  weiikly— worth  at  least  $170  per  ton,  or  $884,000  for  the  gross  value  of  the 
shipments  for  the  year.  This  cstimat<3  appears  high  to  me,  but  it  is  pronounced  low 
by  those  who  are  in  a  better  position  to  judge ;  and,  as  official  returns  from  the  work* 
are  not  available,  I  have  accepted  it.  The  increase  is  due  to  the  enlargement  oif  the 
works  and  the  treatment  of  nch  Caribou  ores. — K.  W^.  R. 
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16  decomposed  ores  was  oztract-ed  accordinff  to  the  method  practiced  in 
y  catching  it  on  amalgamated  copper  plates.  But  the  more  decomposed  ores 
:cd  from  the  mines  and  the  more  snlphnrets  took  their  place  in  depth  the 
thod  appeared  insufficient  and  the  wan  t  of  a  better  one  for  the  purpose  became 
rhis  caused  all  those  experiments  and  enterprises  which,  inaugurated  from 
G,  never  came  to  a  successful  conclusion.  Instead  of  imitating  the  old 
»vctl  successful  in  Europe,  new  ones  were  desired ;  instead  of  common  sense 
rgical  knowleclgc,  ingenious  schemes,  entirely  independent  of  scientific 
e  the  order  of  the  day.  It  was  only  natural  that  the  loss  of  the  enormous 
^  should*  be  followed  by  depression.  Finally  tho  old  stamp-mills,  with 
>n  on  copper  plates,  were  reinstate<l,  or  the  mines  were  closed  until  proper 
tho  beneliciatiou  of  tho  refractory  sulphurets  should  come  into  use.  Ou 
lioso  comx)auics  which  chose  the  latter  course  have  acted  most  wisely ;  for 
)  cost  of  running  stamp-works  is  small,  they  must  be  decidedly  rejeeted, 
them  from  the  stand-pomt  of  national  economy,  when  the  bonehciation  of 
us  snlphnrets  is  desired,  as  hardly  30  to  40  per  cent,  of  tho  gold  contained 
is  saved  by  this  treatment. 

r  years  ago  Professor  Hill,  at  Black  Hawk,  commenced  smelting  the  sol- 
copper  uiatte,  following  tlie  old  methods  universally  in  use  in  Euroi>e.  He 
X)duct  to  England  for  the  separation  of  the  gold,  silver,  and  copi)er.  From 
r  of  its  counncncement  to  this  day,  tho  enterprise  has  been  unilormly  suc- 
it  is  now  intended  to  f-nlarge  the  capacity  of  tjie  works  for  the  third  time. 
,  a  most  beneficial  influence  on  mining.  New  vigor  seemed  to  inspire  the 
st ;  and  the  tailings,  formerly  lost  from  the  mills,  have  since  been  caught, 
I,  and  sold  to  the  smelting  works,  where  they  were  welcome  as  a  flux,  it 
iible  to  get  lime  for  the  purpose  at  less  cost. 

back  to  enterprises  of  this  kind  for  the  beneficiation  of  the  snlphnrets,  it 
t  they  require  a  large  working  capital,  and  can  only  be  profitably  conducted 
ale.  But  this  is  rauicr  an  advantage  than  otherwise ;  ibr  large'enterprises. 
ith  success,  benefit  directly  and  visibly  the  whole  community,  while  small 
rks  hardly  ever  prosper  nowadays. 

^st  advantage  of  the  smelting  method  over  the  mill  process  lies  in  the  fact 
most  all  the  gold  and  silver,  as  well-iis  the  copi>er,  contained  in  the  ores  is 
•e  sure,  only  the  rich  ores  can  be  treated  in  this  way  at  present ;  Imt  as 
u  County  is  connected  with  the  coal-fields  of  Colorado  by  rail  it  will  also 
nine  the  less  rich  ores,  to  concentrate  them,  and  to  ship  tliem  to  the  smelt- 
Stamp-mills  can,  of  course,  never  be  dispensed  with  altogether.  Thej''are 
appliances  for  working  the  remainder  of  the  decom|)oscd  ores;  and  in  the 
the  introduction  of  a  rational  system  of  dressing-works,  they  will  serve 
ieiatinn  of  the  tailings  from  the  dressing-works. 

?ar  since  another  method,  IMattner's  process  of  extracting  gold  by  chlorine 
reduced  in  Gilpin  County.  Tho  enterprise  being  limiteil  jis  to  capital, 
ess  hindered  by  the  other  metals  present,  it  has  so  far  given  satisfaetory 
in  regard  to  the  fineness  of  the  produced  gold.  To  make  the  Plattner 
iiate  to  the  requirements  of  Colorado  snlphnrets,  it  will  have  to  bo  modi- 
ig,  after  the  roasting  and  chloriuation,  a  process  by  which  the  copper  can 
and  the  silver  separat-ed  at  small  cost. 

jQore  valuable  the  ores  of  medium  grade  the  introduction  of  ore-dressing 
Cylin<ler-crashers,  sieves  for  the  separation  according  to  size,  and  jiggers 
machinery  necessary ;  and  in  case  of  the  scarcity  of  water,  that  supplied 
s  can  be  used  over  and  over  again.  The  ore  should  not  be  crushed  tiuer 
fj  of  2  millinietcrs.  The  tailings  should  be  treiitetl  in  the  stamp-mills,  or 
stras,  which  can  very  well  compete  with  mills  ou  a  large  scale,  and  have, 
ulvantage  of  a  higher  yield. 

roiitinuous  success  of  the  Gilpin  County  gold  mine«  can  only  bo  expected 
ipletion  of  the  railroad  to  Golden  City,  and  its  coal-fields.  In  the  present 
Lilorgy,  the  lixiviation  with  sulphuric  acid  is  probably  the  cheapest  and 
for  working  Colorado  gold-beanng  snlphnrets.  If,  besides  the  reverbera- 
iry  for  the  production  of  copper  matte,  a  blast-fhrnaco  was  added,  for  lead- 
!  silver  ores  from  Clear  Creek  County  might  at  tho  same  time  be  treated 
r  by  the  Patera  process,  according  to  their  larger  contents  in  lead  or 

:tB  thus  gained  would  lie  sulphur,  copper,  lead,  silver,  and  gold,  and  in  the 
10  lead-matte  occurring  at  Golden  and  Boulder  Cities  might  also  be  proflt- 

stablishment  of  such  a  work  those  petty  dissensions  between  the  different 
>anies,  which  at  present  hinder  so  much  the  doTelopment  of  the  Gilpin 
Qg  interest,  would  also  cease.  Whenever  the  contemporaneons  execution 
recesses  above  mentioned  is  insured,  and  this  in  the  coal-fields  and  among 
wers  between  Golden  and  Boulder  City ;  when  that  resion  is  connected 
and  Clear  Creek  Counties  by  rail ;  when  the  TerritorioLiiiVDnv^WR^^ift 
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revised  and  improved ;  then  the  two  counties  mentioned,  with  their  great  ahnndsMe 
of  veins,  oven  if  they  famish  only  poor  or  mediam  ores,  cannot  fail  to  reach  a  d«fil- 
opment  such  as  is  known  to  very  few  districts  on  this  continent. 

DRY  CONCENTRATION. 

Colonel  G.  W.  fiaker,  of  the  Central  "City  Herald,  published  daring 
the  summer  of  1870  a  series  of  articles  on  the  Colorado  treatments 
gold  ores,  which  aroused  considerable  feeling  throughout  the  Territory. 
§0  for  as  their  exposition  of  the  losses  incurred  by  the  mill-process  it 
concerned,  they  api)ear  to  be  well-founded.  The  plan  suggested  ut 
remedy  comprises  dry  crushing,  dry  separation,  and  chloridizing  rout- 
ing in  the  Stetefeldt  furnace,  with  subsequent  amalgamation.  For  the 
separation,  Krom's  dry  concentrator  is  proposed — an  excellent  machine, 
and  probably  the  best  of  that  class. 

The  following  account,  published  by  Colonel  Baker  in  July^  deseribn 
one  of  several  experiments  made  in  Gilpin  County,  with  a  view  to  test 
Krom's  machine  in  the  separation  of  pyrites  from  gangue. 

Herald  Office^  Jmne  86, 1870. 

Gentlemen  :  WiU  you  please  give  personal  sniiervision  to  the  separation  of  soma 
mill  tailings  now  at  the  Lexington  mill,  the  separation  to  be  done  in  your  presence  hj 
the  Krom  machine,  and  observe  the  inclosed  instructions,  and  report  aocoraiog  to  tm 
schedule  to 

Yours,  very  respectflQly, 

G.  W.  BAEEB. 
To  Messrs.  £.  £.  Burungame,  A.  Yon  Schulz,  Assayera. 

INSTRUCTIONS. 

1st.  From  the  pile  of  mill  tailings  procure  sufficient  samples  for  assay,  and  tben, 
after  wcighiuc  the  remainder,  see  it  passed  through,  the  machine. 

2d.  Weigh  the  headings ;  assay  same  for  per  cent,  of  gangue ;  assay  same  for  gold  and 
silver. 

3d.  Take  sample  of  the  separated  tailings,  assay  same  for  metal  left ;  assay  same  for 
gold  and  silver. 

4th.  Sieve  the  sample  of  original  tailings  for  degree  of  fiuenes;  assay  same  for  per 
cent,  of  metal ;  assay  same  for  gold  and  silver. 

Territorial  Assay  Owtce,  Central  City,  June  30, 1870. 

Dear  Sir  :  In  accorrlancc  with  your  request  Mr.  Schulz  personally  sampled  the 
tailings,  weighed  the  lot,  (found  to  bo  exactly  thirty  pounds,)  remained  whilst  they 
were  sci)arated,  and  brought  away  the  headings  and  a'sample  of  the  separated  tailings. 
The  i)ackage3  were  numbered  as  follows : 

1st.  Package  of  mill  tailings. 

2d.  Package  of  machine-separated  headings. 

3d.  Package  of  machine-separated  tailings. 

The  following  is  the  result  of  tests  made  according  to  instructions : 

Ist.  44  6,5-100  ])er  cent,  of  the  mill  tailings  (package  No.  1)  passed  through  sieve,  130 
meshes  to  linear  inch,  or  14,400  to  the  square  inch ;  85  per  cent,  passed  through  sieve, 
80  meshes,  or  6,400  to  the  square  inch. 

2d.  An  acid  assay  of  sample  (package  No.  1)  showed  contents  to  consist  of,  gangue 
matter,  58  3-10  per  cent. ;  pyritous  matter,  41  7-10  per  cent. 

3d.  Separated  headings  (])ackage  No.  2)  weighed  9  7-10  pounds;  acid  assay  of  sam- 
ple resulted  in  leaving  8  2-10  per  ceirt.  gangue ;  pyritous,  91  8-10  per  cent,  of  mass. 

4th.  Machine-separat<jd  tailings  (pacKage  No.  3)  by  acid  assay  left,  of  gangae  mat- 
ter, 90  6-10  per  cent. ;  contained  pyritous,  9  4-10  per  cent. 

5th.  From  the  thirty  pounds  32  3-10  i)er  cent,  of  pyritous  matter  was  separated  by 
one  oi)eration,  leaving  9  3-10  unseparated. 

ASSAYS. 

Assay  of  package  No.  1,  mill  tailings,  $6  20  gold;  $4  81  silver— Total  $1101. 
Assay  of  i>ackage  No.  2, machine  headings,  $22  83  gold;  810  85  silver-— Total  $36 68. 
Assay  of  i)ackage  No.  3,  machine  tailings,  a  trace  of  gold,  §1  76  silver. 
Yours,  respectfully, 

E.  E.  BURLINGAME, 
A.  VON  SCHULZ, 

A99aycr%. 
G.  W.  BsKER,  Editor  Herald, 
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The  mill  tailiDgs  operated  npon  as  above  were  from  Roderick  Dha  ore,  of  low  grade 
oiling  quality.  The  yield  is  reported  to  bare  beau  about  tbreo  ounces  per  cord.  At 
5Ten  tons  per  cord,  the  result  per  tou  was  $8  57.  By  the  above  assay,  package  No.  1, 
lere  was  left  in  the  tailings  $11  01  per  ton,  gold  and  silver.  If  the  tailings  represented 
16  whole  original  tons  of  ore,  it  would  show  that  the  mill  saved  considerably  less  than 
QO-balf  of  the  precious  metals.  There  are  two  considerations,  however,  which  prevents 
leh  a  calculation.  The  first  is,  that  a  portion  of  the  original  ore  is  carried  on  in  sus- 
BiisioD  in  the  water.  Hence  the  number  of  tons  of  tailing  wHl  not  equaJ  the  number 
r  terns  milled.  The  second  consists  in  the  fact  that  gold  is  also  thus  taken  off  in  sus- 
Bnmon  by  the  same  water.  As  there  are  no  means  of  getting  at  either  of  these,  as  to 
Bftntity,  no  actual  statement  can  be  made  as  to  what  proportion  the  mill  did  save  of 
le  whole  value.  Suffice  it  for  our  purpose,  here  is  a  waste  represented  by  the  number 
f  tons  of  mill  tailings  worth,  in  precious  metal,  $11  per  ton. 

The  test  shows  an  exceeding  fineness  of  stamping  or  pulverization.  The  quantity  of 
vrftciXj  atomic  particles  of  metal  would  most  likely  cause  a  loss  in  water  concentra- 
on,  Qsmg  the  utmost  care  and  best  contrivance,  of  not  less  than  40  or  50  per  cent,  of 
le  pvritons  matter.  The  preparation  of  ores  intended  to  be  concentrated  does  not  per- 
it  the  making  of  so  large  amount  of  fine  particles,  hence  the  separation  as  made  by 
rom's  separator,  under  these  circumstances,  is  most  astonishing,  leaving  of  this  ex- 
sedingly  minute  matter  only  9^  per  cent,  of  the  mass.  When  we  t^e  into  consider- 
tion  the  fact  that,  although  this  last  amount  was  left,  it  carried  no  gold  whatever,  we 
9t  at  a  just  appreciation  of  the  value  of  this  experiment.  All  the  meUU  containing  gold 
a»  obtained  by  the  separation.  That  which  was  left  in  the  mass  had  been  so  completely 
nnminuted  that  no  gold  remained  associated  with  it.  This  is  a  fact  of  extraordinary 
aportance.  When  it  is  considered  that  in  concentrating  sulphurets  of  silver  by  water, 
Oder  the  best  conditions,  a  loss  of  from  35  to  45  per  cent,  cannot  be  prevented,  the 
nail  amount  in  value  of  silver  shown  by  assay  of  package  No.  3  dwindles  into  insig- 
iflcance. 

The  assay  of  package  No.  2,  machine  headings,  shows  a  larger  value  in  gold  and  sli- 
er than  the  assay  of  package  of  No.  1,  mill-tailings,  would  justify  by  $2  68.  How  this 
riginates  we  cannot  say.  It  requires  but  a  small  particle  of  gold  to  be  present  in  tlra 
30  case,  or  absent  in  the  other,  to  make  a  large  difference  in  the  result,  comparatively. 
his  is  all  that  can  be  said  about  suph  discrepancies.  The  facts  as  they  are  must  be 
kken  as  the  only  basis  obtainable  in  such  matters. 
The  results  may  be  summed  up— 

1st.  The  Krom  machine  separated  nearly  92  per  cent,  of  the  metal  firom  the  mass,  and 
lit  nothing  of  value. 

2d.  The  ore  operated  npon  was  in  a  condition  that  demanded  the  most  extreme  per- 
iction  in  the  machine.    The  result  was  most  surprisingly  successful. 

This  experimeDt  was  tried  upon  tailings ;  that  is,  upon  material  the 
ery  lightest  portion  of  which,  together  with  the  finest  free  gold  liable 
)  loss,  had  been  already  swept  away  by  water.  There  seems  to  have 
Ben  no  test  made  for  quicksilver  and  amalgam,  which  would  certainly 
9  present,  and,  by  its  superior  gravity,  increase  the  appareht  efficiency 
r  the  machine. 

With  regard  to  the  value  of  tailings  generally,  the  assays  have  been 
ade  by  Messrs.  Burlingame  and  Von  Schulz,  showing : 

Per  ton. 

ndressed  tailings,  45  samples,  average  value $27  86 

Kanket  washings,  23  samples,  average  value 59  33 

ress^  tailings,  38  samples,  average  value 42  90 

Experiments  with  Krom's  concentrator  were  subsequently  made  upon 
■eof  the  second-class  (mill-rock)  with  the  following  results,  as  published 
the  Herald : 

I. 

The  lot  prepared  for  separation  weighed  3,035  pounds. 

ist-nm  heading • 996 

cond-nm  headings 225 

filings 1,804 

Total : 3,025 
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ASSAYS. 

Gold.     Silver.    Total 

Before  separation 124  80  $10  40  $3590 

First  beaclings 66  14  17  29  834) 

Second  headings 47  12  17  57  6461 

Machine  tailings 1 9  30  4  42  13» 

In  3,000  pounds 37  20  15  60  5880 

CALCULATION. 

Gold.     SUver.     Toti. 

In  1,200  pounds  headings $38  96    $10  83    $4979 

In  1,800  pounds  tailings 8  37        3  97      12)4 

IL 

Lot  of  milling  stuff,  second-class  ore,  5,600  pounds. 

Headings TBT 

Tailings 4,8)) 

Total 5,e» 

ASSAY  OF  LOT. 

Before  separation,  per  ton $25  37 

After  separation 

Headings,  per  ton 98  98 

Tailings,  per  ton 10  99 

m. 

PomidiL 
Amount  operated  upon , 5,540 

Headings 464 

TaUings 5,076 

.       ;rotal -w, 5.510 

ASSAYS. 

Gold.     Silver.     TotaL 

Orojpcnton $10  33      $2  21    $12  54 

Headings,  per  ton 87  22      10  37      1*7  59 

Tailings,  per  ton 2  48        1  14       3  62 

IV. 

Poonds. 
Weight  of  lot  treated: 6,651 

Headings : 1,310 

Tailings 5.341 

Total 6,651 

ASSAYS. 

Gold.  Silver.  Total 

Ore,perton $42  37  $4  29  $46  66 

Headings '...   150  89  1159  162  48 

Tailings 7  23  1  ei2  9  06 

V. 

PouiMb. 
Weight  of  ore 6,210 

Headings 768 

Tailings \.\..\\    5,442 


Total 6,210 
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ASSAYS. 

Gold.     SUver.    Total. 

original  ore,  per  ton $16  53     $2  27    $18  80 

leadings,  per  ton 99  21      10  92    110  13 

bailings,  per  ton 3  10        117        4  27 

rhese  experiments  indicate  the  asefnlness  of  dry  concentration  where 
ficient  water  cannot  be  obtained,  or  where  the  necessary  capital  for 
mplete  separating- works  is  not  available.  But  they  do  not  prove  its 
[)eriority  to  the  modem  apparatus  in  which  water  is  scientifically  em- 
)yed — an  ex(Jelleut  example  of  which  is  furnished  by  the  Wilson  & 
ss  works,  in  Clear  Creek  County.  In  the  latter  works,  originally 
ilt  for  dressing  argentiferous  galena,  extraordinary  success  has  been 
tained  in  the  concentration  of  poor  gold  ores ;  but  the  location  of  the 
;ablishment  is  sach  as  to  necessitate  expensive  transportation  of  the 
i.  A  serious  objection  to  dry  concentration  is  the  requirement  of  dry- 
kmping,  which  is  expensive  and  slow,  compared  with  wet,  or  of  care- 
drying  of  the  crushed  ore,  which  is  also  expensive.  The  subsequent 
3  of  the  Stetefeldt  furnace,  recommended  by  Colonel  Baker,  is  not  yet 
natter  of  practical  success  in  treating  gold  ores :  and  the  royalty 
arged  by  the  patentees,  as  well  as  the  great  capacity  of  the  furnace, 
Brates  somewhat  against  its  introduction.  The  greatest  economy 
►uld  require  the  erection  of  large  furnaces,  and  these  cOuld  only  be 
pplied  with  concentrated  ore  by  purchase,  there  being  no  single  com- 
ny  in  Colorado  which  can  keep  a  Stetefeldt  furnace  running  with  its 
B  concentrated  ores.  In  other  words,  the  whole  reduction  business 
uld  pass  into  the  hands  of  one  or  two  establishments,  as  is  now  the 
56  with  first-class  ores.  I  doubt  both  the  practicability  and  the  ad- 
lability  of  such  a  revolution.  But  the  necessity  of  better  concentrji- 
n  and  a  remodeling  of  the  present  system  I  do  not  doubt,  though  I 
lieve  that  the  method  of  wet-stamping  and  amalgamation  will  not  be 
3erseded.  I  should  add  that  in  Clear  Creek  County,  where  silver  ores 
)  treated  by  dry  crushing  and  chloridizing  roasting,  Mr.  Krom's  ma- 
ne has  been  for  some  time  in  successful  operation,  without  competi- 
n.  The  Central  City  Eegister  of  October  19  gives  the  following 
jount  of  recent  experiments : 

lie  Washington  mill  at  Georgetown,  one  of  the  largest  building^js  in  the  place,  haft 
L  a  mnltiplicity  of  processes  and  managers  in  it  at  different  periods,  and  as  many 
ares,  so  that  the  people  learned  to  look  npon  it  with  a  superstitious  dread  when  any 
ivity  in  the  way  of  work  was  started  up,  which  occurred  every  year  and  lasted  for 
tut  a  month  ;  the  people  would  say, "  There  goes  another  bubble  that  will  soon  burst. '' 
.8  was  the  case  when  Krom^s  dry  ore  concentrator  was  put  in  by  Mr.  Jacobs  in  1P69. 
I,  so  far  as  his  experiments  went,  it  proved  no  less  a  failure  than  previous  processes, 
,  Bement,  one  of  the  owners  of  the  property,  came  to  Georgetown  lost  spring  for 
purpose  of  determining  his  future  course  for  his  company,  in  reference  to  their  Col- 
do  investments.  He  found  the  machinery  in  good  condition,  and  determined  upon 
ast  effort  to  make  the  Krom  separator  work  successfully  on  the  Georgetown  ores, 
has  devoted  the  entire  summer  to  his  experiments,  and,  with  the  aid  of  common 
80  and  close  attention  to  his  work,  has  so  far  succeeded  that  the  two  machines  ore 
>t  constantly  in  motion  on  ore  from  the  Terrible  lode,  and  to  all  appearance  doing 
>  work  well.  The  machinery  now  in  use  consists  of  a  Dodge  crusher,  with  Cornish 
lers,  three  revolving  screens  eight  feet  long,  and  three  Krom  separators,  each  caJcu- 
ed  to  work  on  dififcrent-sized  particles  of  ore.  Four  men  do  all  the  work,  as  foUows : 
e  engineer,  one  in  the  crushing-room,  one  tending  the  concentrators,  and  one  man 
lU  work.  The  capacity  of  the  mill  is  eight  tons  per  day  of  ten  hours.  Ninety-seven 
IS  of  third-class  ore  have  been  sent  from  the  Terrible  lode  to  this  mill,  and  thirty- 
ht  tons  of  concentrated  ore  have  been  sent  to  Stewart's  works  since  they  commenced 
rking  the  concentrators.  This  third-class  ore  is  dressed  down  two-thirds,  or  three 
IS  into  one,  at  a  cost  of  $10  per  ton  on  the  gross  weight.  An  actual  tost  gave  the 
[owing  results :  Ten  and  a  half  tons  of  third-class  Terrible  Company's  ore  yielded 
ons  ^0  pounds  of  concentrated  ore ;  tlve  tons  of  fourth-class  ore  yielded  by  the 
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same  process,  1  ton  and  1,216  pounds  of  concoutrated  ore.  The  present  ivorking  of 
these  machines  is  not  very  close.  No  mineral  escapes  with  the  light  rock  or  waste, 
but  a  portion  of  the  rock  goes  with  the  mineral.  This  manner  of  dressing  the  rockii 
a  success,  as  will  ho  seen  by  the  followiug:  Stewart  charges  for  rcdacing  this  class  of 
ore  $}5  per  ton ;  throe  tons,  at  $}5,  $105.  For  dressing  three  tons  into  one,  at  $10,$3D; 
reducing,  i)er  ton,  $35 ;  total,  $65 ;  a  saving  to  the  mine-owner  on  every  three  tons  of 
third-class  ore  of  $40.  So  far  this  i)rocess  is  a  success.  The  fact  must  not  bo  lost  si^ 
of,  however,  that  this  method  of  separation  can  only  be  applied  to  that  class  of  ores  in 
which  the  silver  is  carried  by  the  heavier  minerals,  such  as  ziuc  and  lead.  When  tbs 
silver  exists  i>rincipally  as  a  sulphuret  the  process  cannot  bo  worked  so  closely,  nd 
happily  does  not  need  to,  as  this  class  of  ore  is  rich  enough  without  conoentration. 

SMELTING  IN  SHAFT  FUBNACES. 

The  process  of  smelting  iu  reverberatories,  as  employed  at  Professor 
Hill's  works,  is  acknowledged  to  be  expensive  in  fuel  and  labor,  bat 
claimed  to  be  necessitated  by  the  nature  of  the. ores  and  fluxes. 
Several  attempts  have  been  made  to  smelt  in  cupola-furnaces,  bat  most 
of  tUem  have  failed,  because  they  required  a  supply  of  galena,  whicli 
could  not  be  obtained.  It  is  a  prevalent  delusion  in  Colorado  that  im- 
mense quantities  of  galena  ores  can  be  bad  by  calling  for  them ;  but  thA 
demand  has  been  repeatedly  made  in  vain.  Even  the  galenas  of  Clear 
Creek  County  are  in  general  so  highly  charged  with  zinc-blende,  pyrites, 
etc.,  as  to  unfit  them  for  the  cupola. 

The  Western  smelting-works,  erecting  in  Black  Hawk,  at  the  time  of 
my  last  visit,  under  the  charge  of  Mr.  William  West,  a  practical  smelter, 
were  on  a  somewhat  different  plan.    The  ore  was  to  be  desulphurized 
without  crushing,  in  kilns,  such  os  are  used  in  the  manufacture  of  sol- 
phuric  acid  from  pyrites,  then  melted  in  a  cupola-furnace,  producing  a 
matte,  which  was  to  be  recalcined  and  remelted,  for  concentratioD. 
The  final  separation  of  the  metals  was  to  be  eftected  at  the  works,  sul- 
phuric acid  being  obtained  from  chambers  to  be  erected  in  coimectiou 
with  the  kilns.    The  capacity  of  the  works  was  intended  to  be  ten  tons 
daily.    In  this  plan,  the  cupola-smelting  is  similar  to  that  effected  in  the 
copper-furnaces  of  Ducktown,  Tennessee ;  but  the  greater  proportion  of 
iron-sulphurets  in  the  Central  City  ores,  the  different  nature  of  tbe 
gangue,  and  the  more  serious  expense  occasioned  by  short  campaigns 
and  ''  salamanders"  render  the  undertaking  more  difficult  in  Colorado. 
The  furnaces  were  substantially  built;  and  I  have  since  heard  of  a  suc- 
cessful commencement  of  operations.    The  experiment  is,  in  my  opinion, 
a  hazardous  one  5  but  I  do  not  undertake  to  say  it  will  /ail  from  causes 
inherent  in  the  metallurgical  plan.     ]My  latest   news,  December  0, 
speaks  of  the  works  as  running  at  full  capacity.    • 

THE  COLORADO  COAL. 

The  most  significant  single  specimen  in  the  fine  array  of  minerals  at 
the  Denver  Fair  was  a  huge  block  of  coal,  said  to  weigh  five  and  a  half 
tons,  from  Marshall's  mine,  near  Golden  City.  Another  mine  (Murphy's) 
furnislKKl  a  single  lump  weiffhrng  two  or  three  tons.  The  Marshall  vein 
is  14  feet  thick,  of  which  13  feet  are  workable  coal.  The  question 
whether  this  coal  can  be  used  in  metallurgical  operations  is  an  import- 
ant one,  and  the  answer  is,  I  regret  to  say,  somewhat  doubtful.  Tbe 
analysis  published  of  the  Marshall  specimen  (by  whom  made  I  do  not 
know)  gives  but  three  per  cent,  of  ash  and  three  per  cent,  of  water,  the 
rest  being  put  down  as  fixed  carbon  and  hydro-ciirbon.  Believing  the 
coal  to  be  lignite,  I  cannot  believe  it  to  be  so  nearly  anhydrous.  All 
lignites  contain  considerable  water  in  chemical  combination  5  and  I  fear 
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that  in  this  analysis  the  coal  was  merely  dried,  and  the  loss  in  weight 
set  down  as  water,  while  the  chemically-combined  water,  passing  off  in 
the  subsequent  distillation,  was  reckoned  with  the  hydro-carbon.  The 
error,  if  such  it  is,  is  a  vital  one.  The  water  in  lignites  not  only  decreases 
the  amount  of  actual  fuel,  but  by  evaporation  absorbs  heat  in  the  fur- 
nace ;  and  it  may  be  conSequeutiy  difficult,  or  even  impossible,  to  main- 
tain high  smelting  temperatures  with  such  fuel  economically. 

Some  experiments  already  made  have  resulted  both  ways ;  but  the 
fftvorable  results,  so  far  as  J  can  learn,  were  obtained  on  toQ  small  a 
scale  to  be  perfectly  satisfactory,  while  the  unfavorable  ones  may  possi- 
bly be  due  to  the  employment  of  the  ordinary  grates  and  fire-bridges 
used  for  wood,  which  are,  of  course,  somewhat  unsuitable.  Decisive 
.tests  have  yet  to  be  made ;  meanwhile,  I  am  inclined  to  bebeve  that  the 
coal  can  be  used  successfully  in  gas-furnaces  with  regenerators,  and  per- 
hi^s  not  otherwise.  One  thing  is  certain,  it  is  excellent  for  all  domes- 
Uo  purposes,  and  for  the  generation  of  steam  ;  and  I  hope  that  it  may 
soon  be  furnished  so  cheaply  as  to  supersede  wood  for  these  applica- 
tions. This  should  make  the  supply  of  wood  and  charcoal  for  ftunaces 
last  much  longer  than  it  will  at  the  present  rate  of  consumption.  How- 
ever, it  should  be  added  that  there  is  no  lack  of  wood  in  the  Bocky 
Mountains.  The  trouble  is  that  it  speedily  thins  out  in  the  neighbor- 
hood of  towns  and  metallurgical  works ;  and  the  prices  of  labor  and 
hauling  are  such  as  to  make  it  expensive  when  brought  from  a  distance. 
I  hardly  think,  nevertheless,  that  the  prices  of  fuel  will  rise  beyond 
present  figures  at  this  place  lor  some  time  to  come.  I  believe  Professor 
Hill,  at  Black  Hawk,  pays  from  $5  to  $7  per  cord  for  wood,  and  say  13 
to  15  cents  per  bushel  for  charcoal. 
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CHAPTER   XII. 

THE  SPEED  OF  STAMPS  IN  OOLOBADO  AND  ELSEWHERE. 

The  question,  what  is  the  best  proportion  among  weighty  fall,  and 
speed  of  stamps,  is  one  which  has  not  yet  received  thorough  and  sys- 
tematic examination.  In  considering  the  economical  application  of 
stamping-machinery,  we  meet,  at  the  beginning,  with  serious  difficulties 
in  obtaining  accurate  data  for  comparison.  The  weight  and  faUitf 
stamps  vary  as  the  shoes  and  dies  wear  out ;  and  this  may  lead  to  a 
change  of  speed  also.  Moreover,  defects  in  engines,  boilers,  or  madii- 
nery  for  the  transmission  of  power,  may  occasion  serious  losses,  wMA 
cannot  fairly  be  charged  to  the  arrangements  of  the  stamps  proper. 
Again,  the  capacity  of  stamp-mills  is  directly  dependent,  in  some  degree^ 
upon  the  nature  and  extent  of  discharge,  fineness  of  screens,  and  ^her 
peculiarities  of  the  battery.  Finally,  the  hardness  and  tenacity  of  the 
rock  crushed  varies  so  much  that  comparisons  between  different  locali- 
ties cannot  be  implicitly  trusted.  The  safest  experiments  are  those 
made  in  the  same  mill,  by  changing  first  one  and  then  another  conditioa 
of  working;  but  this  is  seldom  possible  for  such  conditions  as  weight 
and  lift  of  stamps,  and  onJy  within  narrow  limits  for  their  speed. 

We  may  eliminate  questions  of  friction,  transmission,  and  generation 
of  power,  in  the  case  of  stamps,  by  measuring  the  power  actually  devel- 
oped by  their  fall.  Thus,  the  weight,  multiplied  into  the  fall  in  feet, 
and  the  number  of  drops  per  minute,  gives  us  exactly  the  number  of 
foot-pounds  exerted  by  each  stauij).  Dividing  by  33,000,  the  number  of 
foot-pounds  per  minute  in  ouehorse  power,  we  have  the  borse-power 
per  stamp,  from  which  the  effective  power  of  the  whole  mill  may  be  ob- 
tained. Dividing  the  amount  of  rock  crushed  daily  by  the  effective 
horse-power,  gives  us  the  daily  amount  per  horse-power ;  and  this  is  the 
best  measure  that  can  be  obtained  for  the  effectiveness  of  the  stamps. 
A  complete  discussion  of  the  subject  would  require  us  to  determine  the 
exact  influence  of  the  discharge,  etc.,  and  the  exact  resistance  offered  by 
different  classes  of  rocks,  for  both  of  which  points  the  data  are  wanting. 

Professor  J.  D.  Hague,  in  the  third  volume  of  the  United  States 
Geological  Exploration  of  the  Fortieth  Parallel,  gives  a  valuable  table 
.of  the  operations  of  a  number  of  mills  in  Gilpin  County,  Colorado.  The 
discussion  of  this  table  leads  to  some  interesting  results,  which  I  shall 
briefly  set  forth.  I  give  a  portion  of  it,  rearranged  to  suit  the  object  in 
view,  and  furnished  with  additional  columns. 
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taken  from  the  report  the  immes  of  mUIa,  nuiuber  of  st^impa 
iveight  of  stamps,  fall  in  iDches,  number  of  drops  per  minute, 
>f  ore  crushed  per  day.  To  these  columns  I  have  added  one 
3  total  horsepower  developed  and  one  giving  the  tons  of  ore 
laily  i)er  horsepower  developed.  These  figures  are  obtain^ 
te  calculations  for  each  mill.  At  the  bottom  of  the  table  cer- 
I  and  averages  ha>ve  been  added.  The  total  number  of  stamps 
tself.  The  total  weight  is  arrived  at  by  multiplying  the  nnm- 
eight  for  each  mill,  and  then  aggregating  these  products.  The 
;e-power,  again,  is  a  simple  addition.  The  methods'  of  obtain- 
ges  require  more  detailed  comment.  In  several  colomns  the 
differs  decidedly  from  the  dynamical  average:  thus,  if  we 
he  number  of  stamps  in  each  mill  by  their  fall,  add  these  pro- 
1  divide  the  sum  by  the  total  number  of  stamps,  we  obtain  a 
average  of  the  fall ;  and  a  similar  process  gives  ns  a  numerical 
f  the  number  of  drops  i>er  minute;  but  if  we  should  attempt 
I  fiom  the  total  number  of  stamps,  their  average  weight  and 
1)  average  fall  and  speed,  the  total  horse-power  developed,  we 
tain  a  result  diftereut  &om  that  which  is  arrived  at  by  simply 
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adding  the  totals  given  in  the  colnmn  of  horse-power  developed.  The 
reason  is  obvious.  In  taking  a  merely  numerical  average  we  leave  oat 
of  account  the  weight  of  the  different  stamps ;  it  is  therefore  necessaiy 
to  multiply  the  number  and  weight  of  stamps  of  each  mill  into  the  drop 
and  to  divide  the  sum  of  these  products  by  the  aggregate  weight  of  afl 
the  stamps  of  all  the  mills.  In  calculating  the  average  speed  the  drop, 
as  well  as  the  number  and  weight,  must  be  included.  This  cau  be  best 
illustrated  by  an  example,  comprising,  for  the  sake  of  simplicity,  od^ 
two  mills.    I  take,  almost  at  random,  Nos.  2  and  11  irom  the  table,  viz: 

Black  HawJc :  60  stamps,  850  pounds,  14  inches,  15  droits,  27  horse- 
power. 

Bates :  8  stamps,  425  pounds,  12  inches,  30  drops,  3.1  horse-power. 
^     The  totals  would  be  68  stamps,  54,400  pounds,  and  30.1  horse-power. 

The  numerical  averages  are  obtained  as  follows: 

JfeM.— 60x14=840 
8x12=  96 

68  936    Average  fall,  13.76  inches. 

Speed.— 60x15=  900 
8x30=  240 


68  1,140    Average  speed,  16.76  drops  per  minute. 

But  these  averages  would  give  us  54,400x-7i7-xl6.76 -5-33,000= 

31.68  horse-power,  whereas  the  aggregate  horse-power,  as  we  know  by 
calculating  it  separately  for  each  mill,  is  30.1  horse-power. 
The  dynamical  averages,  on  the  other  hand,  are  obtained  as  follows: 

Fall-GO  X  850  =  51,000  51,000  x  14  =  714,000 

8x425=   3,400  "     3,400x12=   40,800 

54,400  754,800 

Average  fall  =  754,800  -r  54,400  =  13.87  inches. 

fi^eed— 714,000  x  15  =  10,710,000 
40,800x30=   1,224,000 

754,800  11,934,000 

Average  speed=ll,934,000-7- 754,800=15.81  drops  per  minute. 

•  If  no  w  we  calculate  the  total  horse-power  upon  these  dynamical  averages, 

13  87 
we  have  54,400  x  -^^  x  15.81^33,000=30.1  horse-power,  which  agrees 

with  the  total  from  the  table. 

A  third  set  of  averages,  which  I  call,  for  convenience,  gross  averages, 
is  obtained  by  disregarding  the  number  as  well  as  the  weight  of  stamps, 
and  considering  only  the  number  of  mills.  Thus,  in  the  case  just  given, 
the  gross  averages  would  be  C37.5  pounds,  13  inches,  and  22.5  drops. 
This  has  little  value  for  accuracy;  but  it  is  the  usual  manner  in  which 
casual  observers  estimate  the  matter,  and  it  shows  what  is  the  fashion 
or  prevailing  custom  among  owners  of  mills.  Bearing  these  distinctions 
in  mind,  we  have  the  following  results,  based  on  a  comparison  of  thirty- 
three  mills : 

Total  number  of  stamps,  656;  average  number  in  eaoh  mill,  19.88; 
total  weight  of  stamps,  396,110  pounds ;  average  weight,  603.83  pounds ; 
average  weight  reckon^  by  mills,  without  reference  to  their  size,  580.27 
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pounds ;  average  fall  in  inches,  reckoned  from  the  number  of  stamps 
only,  15,34;  average  fall  in  inches,  reckoned  from  the  namber  of  mills 
only,  13.41 ;  average  fall  in  inches,  reckoned  from  namber  and  weight 
of  stamps,  or  average  fall  of  the  average  stamp  of  603.83  poands,  13.53; 
average  speed  by  stamps,  29.69  drops  per  minute;  average  speed  by 
mills,  30.82  drops  per  minute;  average  speed  of  the  average  603.83- 
pound  stamp,  falling  13.53  inches,  28.31  drops  per  minute;  total  horse- 
power developed,  3&;  average  per  stamp,  (obtained  by  dividing  by  the 
total  number  of  stamps,)  .58;  horse-power  developed  by  the  average 
stamp  at  average  fall  and  speed,  (calculated  from  the  dynamical  averages.) 
.58,  which  necessarily  agrees  with  the  foregoing;  average  per  mill, 
11.60  horse-power;  total  number  of  tons  crushed  daily,  537;  average  i)er 
stamp,  .82 ;  average  per  mill,  16.27 ;  total  number  of  tons  crushed  by 
the  development  of  thirty -three  horse-powers,  one  in  each  mill,  51.16; 
average  per  mill  or  stamp,  numerically,  1.55 ;  actual  dailj'^  product  per 
horse-power  developed  by  the  average  stamp,  1.40  tons.  These  figures 
admit  of  farther  profitable  discussion. 

The  difference  betweon  the  gross  and  dynamical  averages  of  weight 
of  stamps  indicates  that  the  larger  mills  carry,  on  the  whole,  heavier 
stamps.    The  difference  between  the  gross  and  dynamical  averages  of 
fall  is  slight,  while  both  of  these  are  considerably  less  than  the  numer- 
ical average,  showing  that  the  larger  mills,  on  the  whole,  adopt  a  greater 
fall  than  the  gross  average,  but  the  greater  aggregate  weight  of  metal 
in  the  smaller  mills  nearly  restores  the  dynamical  average  to  the  pre- 
vailing fashion,  as  shown  by  the  gross  average.    The  differences  in  the 
averages  of  speed  are  more  difScult  to  explain.    It  appears  that  30.82 
drops  per  minute  is  the  fashion,  and  that  the  few  large  mills  running 
at  15  and  16  do  not  reduce  the  numerical  average  below  29.69.    But 
when  the  fall  is  taken  into  consideration,  it  appears  that  the  slow-run- 
ning stamps  (as  might  be  expected)  drop  further,  thus  increasing  their 
effect,  and  reducing  the  real  effective  average  speed  to  28.31  drops  per 
minute.    The  difference  between  the  dynamical  and  numerical  averages 
of  daily  product  per  horse-power  shows  that  the  mills  developing 
less  than  11.6  horse-power  crush,  on  the  whole,  slightly  more  in  pro- 
portion than  those  of  greater  capacity;  but  in  view  of  the  very  great 
variations  in  the  final  column  of  the  table,  this  residual  difference  is 
comparatively  insignificant,  and  it  may  be  assumed  that  deficiencies 
in  economy  are  pretty  equally  divided  between  the  two  classes.    If  the 
matter  turned  upon  the  daily  management  only,  the  larger  mills  being 
presumably  under  more  skillful  management,  might  be  called  upon  to 
show  better  results;  but  the  condil;ions  here  discussed  are  mainly  those 
of  original  construction ;  and  some  of  the  largest  mills  in  this  table  are 
among  the  oldest  and  the  worst 

How  far  is  this  exhibit  invalidated  by  the  conditions  of  discharge, 
fdze  of  screens,  etc.,  and  hardness  of  rock,  not  included  in  it  ?  By  the 
former,  I  think,  not  to  any  great  extent,  as  it  may  safely  be  assumed 
that  these  conditions  have  been  made  as  favorable  in  every  case  as  the 
form  of  the  battery  and  the  necessities  of  amalgamation  will  allow,  and, 
moreover,  that  the  mortars  and  screens  are  of  one  general  pattern,  the 
Califomia  high  mortar  not  being  in  favor,  and  Russia  iron,  puuehed, 
being  preferred  to  wire  screens,  and  slits  to  needle-holes.  .  Variations  in 
the  dutmeter  of  shoes  are,  I  must  confess,  more  common,  and  consti- 
tute an  element  which  I  have  disregarded  only  because  the  data  are 
want\pg.  But  this  element,  if  included  in  the  discussion,  would 
strengthen  the  conclusions  arrived  at,  since  the  mills  having  the  largest 
diameter  of  shoe,  as  the  Black  Hawk  and  Gregory,  which  have  9-inch 
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shoes,  do  not  reach  on  that  acconnt  even  the  average  efficiency.  It  may 
be  inferred,  therefore,  that  in  crushing  average  quartz  the  conditions  of 
weight  and  speed  are  more  influential  than  slight  variations  in  tbe 
crushing  surface. 

The  hardness  of  rock  is  a  serious  disturbance  to  tbe  calculations. 
Surface  rock  differs  considerably  from  the  deep  quartz  in  this  respect, 
and  doubtless  affects  unfavorably  the  apparent  results  of  the  larger 
mills.  It  should  be  distinctly  understood,  therefore,  that  the  general 
conclusions  deduced  from  the  table  at  the  beginning  of  this  chapter  are 
modified  by  special  conditions.  If  any  mill  shows  a  considerable  de- 
parture from  the  average  effectiveness,  it  is  fair  to  inquire  what  kind 
of  rock  it  is  crushing  before  concluding  that  its  sui)erior  or  inferior 
capacity  is  due  to  the  weight,  drop,  and  speed  of  the  stamps. 

With  these  qualifications,  we  may  assume  that  the  average  or  normal 
stamp  of  Colorado  weighs  about  600  pounds,  drops  about  13.5  inches, 
about  28  times  a  minute,  and  crushes  82  tons  daily,  or  about  1.4  tons 
per  horse-power  developed.  This  is  probably  less  than  the  average  effi- 
ciency, measured  in  the  same  way,  of  California  stamps.  It  is,  indeed, 
somewhat  in  excess  of  the  estimate  of  Mr.  Aftibumer,  whose  observa- 
tions some  five  years  ago  led  him  to  fix  upon  1.25  tons  daily  per  horse- 
power, as  the  average  result  of  the  stamp-mills  of  California,  but  im- 
provement of  construction  since  introduced  have  increased  their 
capacity. 

The  mill  at  Lone  Pine,  Inyo  Coimty,  (p.  22  of  my  last  report,)  is  said 
to  crush  per  horse-power,  daily,  3.81  tons,  with  650-pound  stamps,  drop- 
ping 8  inches,  60  times  j)er  minute. 

The  table  of  quartz  mills  in  Tuolumne  County,  California,  (26.,  p.  26,) 
gives  the  following  results  when  reduced : 


Name  of  miU. 


Clio 

Eagle 

Golden  Rule 

Kuox  &  Co 

App 

Heslep 

Trio 

Mooney  &  Co 

Oliver  &  Harris 

Reist * 

Rawhide 

Patterson 

Mnsser 

Sonlsby 

Starr  King 

Gilson 

Grizzly 

Bonita , 

Consuelo 

Monitor 

HazlcDell 

Shanghai 

Hunter 

Sell  &  Martin 

Nonpariel 

Bums  &  Co 

Rattlesnake 


Cm 

^  ^ 

«M   ^ 

O 

®  '^  -t 

^■-^ 

^  a 

0)  X  S 

r 

500 

60 

8 

l.tS 

500 

60 

6 

1.4^ 

750 

70 

6 

1.35 

500 

65 

6 

IM 

600 

80 

6 

2.30 

500 

60 

7 

1.51 

400 

60 

8 

1.-M 

800 

40 

10 

2.06 

600 

65 

9 

1.13 

500 

55 

8 

2.  It) 

600 

70 

8 

1.47 

500 

60 

8 

u\ 

500 

60 

8 

1.(5 

500 

60 

10 

1.24  j 

500 

60 

8  , 

1.65  ! 

500 

60 

8 

1.C5 

500 

60 

8 

l.«35 

500 

60 

8 

1.65 

500 

60 

8 

l.t« 

500 

60 

8 

l.t5 

500 

60 

8 

1.© 

500 

60 

8 

1.C 

500 

60 

8 

1.65 

500 

60 

8 

1.:?:  ' 

500 

60 

8 

1.65 

500 

60 

8 

1.63 

500 

60 

8 

1.65 
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B  stamp-mills  of  Batter  Greek  mining  district,  in  Amador  County, 
>niia,  [Ib»y  p.  34,)  show,  by  a  similar  calculation,  the  following  re- 


Kame  of  milL 


ft 

r 

ly  Brothers 

y 

me 


^ 


650 
600 
500 
450 
600 
600 
600 


111 


76 

79 

75* 

79 

70 

70 

74 


1 


'S^ 


'S'll 


9 

9* 

9* 

9 
11 
11 

9 


i 


1.67 
Lia 
1.46 
1.48 
1.14 
1.07 
1.5& 


3  table  of  quartz  millli  in  Eldorado  County,  California,  (lb.,  p.  37,) 
1,  under  discussion,  the  following  results :   - 


Name  of  miU. 


n 

ndence 
I 

igon... 


it 


^ 


500 
300 
600 
665 
650 
400 
400 
300 


Sal 


75 
75 
76 

80 
70 
65 
80 
80 


'S.S 


8 
8 
10 
9 
9 
9 
9 
7 


51  S 

III 


1.32 
1.76 
1.3» 
1.84 
1.46 
1.65 
1.72 
3.93 


quartz  mills  of  Colfax  district,  Placer  County,  {Ib.j  pp.  39,  42,) 


Name  of  mill. 


^ 


o 


^k 


S.CS 


tA 


1.1 


a 
o 


)ak 

San 

Bmigrant 
r 


600 
800 
700 
800 


60 
65 
76 
60 


12 

11 
10 
10 


1.83 
1.38 
1.51 
1.24 


le  of  the  quartz  mills  of  Nevada  County,  California,  show  the  fol- 
5  results,  (see  report  of  1870,  pp.  44,  200 ;  and  report  of  1869,  pp 
,  27,  29  :) 


*  Estimated. 


[.  Ex.  10- 


.25 
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Nameof  milL 


Empire* , 

North  Star 

Idaho  

Fittsbarg. i 

AUiBon  Sanoh ^ 


•a 

•s  1 


700 
850 
.800 
960 
950 
650 
1,000 


lot 
lot 
lot 

lOt 
10 

lot 

11 


66 

60 

62 

60t 

60 


60t 


1% 
u 

LB 


*  Destroyed  l^  flie  in  1870.  •      tEsttnistod. 

Four  mills  in  Sierra  Ck)anty9  California,  (see  report  of  1870,  p.  6^  li 
ahow  the  following: 


Name  of  mill. 


Brash  Creek. 
Independence 

Alaska 

Docile 


700 
700 
700 
760 


I 


■S 

d 
S5 


62 
60 
60 
85 


©5 


8i 
8 
Si 
7* 


Some  of  the  quartz  mills  of  Yuba  County,  California,  (26.,  p.  71,)  give: 


Name  of  miU. 


Pennsylvuiia  MiU .... 

Donnebroge  MiU 

Rattlesnake  MiU 

Sweet  Vengeance  Mill 
Scabby  HiU  MiU 


<M 

<M  »« 

<«  i 

o  . 

o  o 

o  c 

Weight 
stamp. 

Nnmber 
drops  p 
minute. 

1-1 

650 

70 

10 

720 

70 

10 

650 

70 

10 

C50 

70 

10 

600 

70 

10 

L30 
1.18 
1.90 
1.30 
L41 


The  quartz  mills  of  Oregon  gulch,  Butte  County,  California,  (16.,  p. 
74,)  give: 


Name  of  milL 


Nisbet  MiU 

Cambria  Mill 

Sparks  &  Smith  MUl 


o 

O   O 

o  a 

rsi 

Weight 
stamp. 

Nnmber 
drops  p 
miunte. 

Height 
drop  in  i 
chcs 

600 

68 

10 

1.45 

600 

68 

10 

1.^ 

750 

68 

10 

L16 
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lartz  mills  of  Plamas  Oounly,  Galiforniai  (Jft.,  pp.  76,  78,)  show 
wing  relative  efficiencies : 


Name  of  miU. 


i&Co 

s  Kellogg 

r 

d 

z 

mia 

Hey 

I 


750 
760 
600 
760 
850 
750 
750 
400 
400 
600 
400 
000 
750 
600 
750 


III 
1^^ 


U 


65 
60 
60 
60 
70 
65 
65 
60 
45 
50 
35 
60 
60 
60 
65 


"Si 


9 

8 
10 
8" 
10 
8 
8 
7 
7 
7 
7 
9 
8 
9 
1 


V 


1.45 

1.83 

1.76 

%90 

1.35 

2.03 

2.03 

2.94 

4.71* 

9.83 

4.66* 

2.44 

2.20 

2.44 

1.55 


ipres  are  so  laree  thAt  they  should  he  rtjeoted  m  InTolriBK  eltlNr  an  emr  in  the  report,  or 
tUined  peculianty  of  oondltions  of  openrtloo. 

nartz  mills  of  Shasta  Gountyy  California,  {Ib.y  p.  85,)  show  the 
g  calcolated  effieiency: 


Name  of  mill. 


onMUl 

Mm... 

nb  Mm 
m 

I  Mm.. 

1 

m 


mm*  ^5 


p 


600 
500 
600 
600 
600 
300 
500 


60 
60 
60 
60 
60 
60 
60 


'Si 


A 

V 


6 
6 
6 
6 
6 
6 
6 


1.83 
2.20 
1.63 
1.83 
1.83 
2.75 
2.20 


lermit  Mill,  in  the  Sweetwater  district,  Wyoming,  (U.,  p.  331,) 
he  ijoUowing:  Weight,  650 ;  speed,  80;  drop^Sj^;  tons  daily  per 
)wer,  1.79. 

iteresting  comparison  may  be  made  with  the  stamp-mills  of 
ia  and  Brazil.  {lb.,  pp.  677-79.)  The  rongh  averages  given  for 
3rent  Australian  districts  cannot  be  very  closely  discns^;  bat 
ig  the  arithmetical  means  of  the  maxima  and  minima  of  horse- 
knd  product  given,  we  have: 
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III 

la's  o 


II 


^li 


IbuTborongh 
-CMUem»Iiie.. 


7  to  10 

6  to  14 

6  t«)8 

6  ta22 

6  tal'» 
7itol0 

7  to  10 


35  to  75 
GOtoTS 
60  to  80 


LOOtoS^OO 
.TStsLBO 

.60toa.GD 
.G0to9.no 

.75t<»LB0 


The  atamp-baCteries  of  the  Port  Philip  Gompaoy,  at  Clanes,  At 
lia,8bow,(i6.,p.6780 
Wdght  of  stamp.         I>rop.in.  Speed.         Tons  daily  per  K?. 

eoo  8*        '  75  2^ 

800  8*  75  .  &30 

^is  is  ertraordlaary  efficiency;  bnt  Uie  batteriea  are  aided  bjnck- 
brewers,*  and  heme  a  douile  dincharge. 

The  stami>-niillB  of  Cornish  pattern  in  oqe  at  tlie  Hoito  Vdho  idMii 
Brazil,  [lb.,  p.  679,)  show : 


Nome  of  (tamp-Diillii. 


= 

i  i 

1-3 

II 

il 

III 

C40 

63 

10 

640 

GI 

11 

640 

6a 

12 

7a 

67 

640 

73 

12 

Ljou 

CotesKOrth 
Sasauuah.-. 
HerriDg. — 

Addtoou  — 


Comparing  the  stamiJ-mills  of  Colorado  with  all  these  examples  ftw 
other  regions,  woiiotice  that  the  speed  of  their  stamps  is,  on  tIieaTenge< 
muvb  less,  aud  that,  to  say  the  least,  the  efficiency  is  no  greater  tto 
that  of  more  rapid  rnnning.  But  the  argument  for  a  higber  speed  is 
I'airor  if  the  Colorado  mills  arc  compared  among  themselves.  Bebm- 
lug,  therefore,  to  the  table  giveu  on  page  381,  we  notice  that  oi  denn 
mills  exhibiting  a  greater  efficiency  than  the  average  of  1.6S,  five  an 
rnn  at  a  speed  eXceediiig  the  average  of  30.82,  two  at  SO,  aod  tta 
lemaiuiug  four  at  22, 24, 26,  and  28,  respectively.  The  highest  efBdnnc; 
is  attained  by  the  Carondelet  mill,  having  the  lightest  stamps,  (SW 
pounds,)  run  at  the  highest  si)ced,  {r>0  drops  per  minnte.)  and  cniAiDt 
daily  3.30  tons  iK'r  horse-power.  The  Blue  mill,  oo  the  other  hand, 
develops  nearly  the  same  horsepower,  bnt  cmebes  only  little  over  h«If 
as  much.  lu  the  latter  case,  twice  the  weight  of  metal  is  dropped  tvo- 
tJiirds  as  far,  four-fifths  as  often ;  and  while  the  power  is  nearly  tin 
same,  this  different  application  of  it  appears  to  be  far  less  advantageous. 

On  the  othttr  hand,  there  are  instances  in  the  table  which  seem  to 
eoDtradict  such  a  conclusion.  The  slow  rate  of  running  insures  an  in- 
Qiediate  and  adequate  discharge ;  and  mnch  of  the  advantage  of  a  npid 
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rate  is  lost  when  the  discbarge  is  not  ample.  The  remarkable  increase 
in  prodnct  secored  by  the  nse  of  a  double  or  even  a  continnons  dis- 
charge around  the  whole  battery-box  would  doubtless  influence  mill- 
men  to  adopt  this  improvement,  were  it  not  for  certain  difficulties,  partly 
real,  partly  imaginary,  in  its  use. 

If  we  consider  economy  as  well  as  efi^ciency  in  crushing,  the  advan- 
tage of  a  high  rate  is  evident.  With  the  same  machinery,  wages,  etc., 
and,  if  the  mill  is  well  built,  with  little  or  no  extra  repairs,  a  large  in- 
crease in  capacity  is  secured.  Moreover,  the  first  cost  may  be  reduced 
by  the  use  of  lighter  batteries.  Probably,  also,  the  increased  speed 
may  be  attained  with  less  than  the  proportional  increase  of  fuel. 

The  objections  to  higher  speeds  in  Colorado  mills  are  partly  set  forth 
in  my  la«t  report,  (pages  365- '66,)  in  the  words  of  a  writer  in  the  Cen- 
tral City  Register.  His  argument  is,  substantially,  that  experience  has 
shown  different  rates  of  speed  to  be  best  for  different  kinds  of  ores. 
Instances  are  given  in  which,  upon  an  increase  of  speed,  the  yield  of 
gold  per  ton  fell  off;  and  it  is  claimed  that  this  test  should  decide  what 
rate  is  to  be  adopted  in  each  case.  In  other  words,  the  rapid  running 
of  the  stamps,  and  consequent  augmentation  of  product  crushed,  causes 
greater  agitation  within  the  battery-box,  and  requires  a  larger  supply 
of  water  to  clear  the  discharge  and  carry  away  the  greater  amount  of 

{>nlp.  The  excess  of  agitation  in  the  battery  may  prevent  the  accumn- 
ation  of  gold  on  the  interior  plates,  and  the  excess  of  current  on  the 
aprons  may  prevent  the  accumulation  of  gold  there.  These  objections  are 
most  plausible  when  the  gold  is  most  finely  divided  in  the  quartz.  I 
propose  to  consider  them  briefly. 

lliis  reasoning  amounts  to  the  confession  that  the  conditions  most 
favorable  to  economical  crushing  must  be  partly  sacrificed  to  secure 
efficient  amalgamation.  Is  this  sacrifice  really  necessary,  or  is  it  merely 
involved  in  the  method  of  amalgamation  adopted  in  the  Colorado  mills  t 
The  attempt  to  catch  the  greater  part  of  the  gold  on  the  interior  plates 
interferes  directly  with  the  greatest  efficiency  of  the  stamps.  The  suc- 
cess of  the  amalgamation  at  this  point  is  in  inverse  proportion  to  the 
success  of  the  crushing  and  discharge.  There  is  a  certain  advantage 
gained  in  the  force  with  which  the  pulp  is  dashed  against  the  plates ; 
bat  this  force  is  liable  to  overdo,  and  thus  undo,  its  own  work,  and 
actually  remove  the  adhering  amalgam.  The  same  effect  can  be  more 
completely  secured  outside  of  the  battery. 

But  the  arrangements  outside  are  generally  poorly  adapted  for  the 
purpose.  The  pulp  is  swept  over  a  small,  steep,  and  smooth  amalga- 
mated surface;  and  it  is  no  wonder  that  so  little  gold  is  caught  upon 
the  aprons.  The  Port  Philip,  Australia,  mills,  (see  my  re|)ort  of  1870, 
p.  678)  have  five  distinct  steps  or  drops  in  the  outer  plates,  where  the 
Colorado  mills  have  none.  If  this  airangement  were  adopted,  an  excess 
of  water  would  occasion  no  loss,  and  the  efficiency  of  amalgamation 
would  be  increased. 

The  principal  objection  appears  to  be  the  clogging  of  the  outside 
riffles  or  steps  with  pulp,  or  the  removal  of  amalgam  by  the  falling 
of  the  pulp  over  the  stei)s.  But  it  strikes  me  that  if  Austrjilian  mills 
can  overcome  these  difficulties  we  ought  to  be  able  to  do  the  same. 

Even  retaining  the  present  patterns  of  outside  aprons,  the  eftect  of  a 
greater  amount  of  water  could  be  neutralized  by  spreading  the  discharge 
over  a  wider  surface.  Let  us  suppose,  for  instance,  that  a  twenty-stamp 
mill  is  run  at  a  low  spee<l,  for  fear  of  losing  gold  if  more  quartz  and 
more  water  were  pasM^d  through  it  in  a  given  time  ;  and  that  ten  of  the 
stamps,  run  at  a  high  speed,  would  have  the  same  crushing  cai)aeLty  as 
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the  -wliole  inill'  at  preaent  Wby  not  ran  ten  stamps  iu  this  way,  aid 
discharge  upon  the  ^iion  sorfiice  of  the  whole'trenty  t  After  the  pulp 
is  once  through  the  ecreeos,  and  sliding  over  the  'uproa,  it  makes  u 
djfliBrenoe  how  &Bt  it  vas  crashed.  In  a  word,  the  c^nditiODs  of  amit 
gamatton  should  he,  and  can  be,  regulated  'without  tiitcrfering  with  1^ 
conditions  of  pnlrerization.  '  Lobs  of  gold  should  >h},  and  can  b«,  pi» 
vented  without  crippling  the,efflcieuey  of  the  stainpe.  Power,  e 
and  time  are  at  onr  disposal ;  and  by  a  proper  use  of  the  two  iatt 
may  avoid  wasting  the  first,  which  is  the  most  costly. 

Hy  views  on  this  snhject  may  be  summed  up  as  follows : 

1.  The  stamp-mill  is  the  most  convenient  and  practioalW  eOidait  t)l^  1 
diine  for  cmsbing  gnartz  thus  &r  intawlnced  and  proved  by  eiperieaiitb  ' 
.  It  involves  little  waste  of  power  in  gearing:  it  ddlvers  its  power  a 
Om  most  direct  and  practical  manner,  namely,  by  blows,  wMiA  take  Mh 
vantage  of  the  brituenees  of  the  rock,  instead  of  pressoieiu-ftieticNL 
which  Invite  the  resistance  of  hardness ;  ite  capadt&s  for  cbarging  ana 
dischaTgiug  ate  ample  and  easily  regulated,  both  as  te  qoauiity  and  y 
to  flnenesB  of  the  product ;  it  is  subject  te  few  and  oompfuratively  inu- 
pensive  repairs,  aud  it  can  be  repaired,  in  most  cases,  witlioafc  aoaapMs 
Btf^page.  These  and  other  excellent  feataies  in  Its  oonstrmdiai  ant 
operation  render  it  especially  saitable  for  ose  in  mining  diatrists  mDOte 
from  mactiiiie-shops,  tbunderies,  aud  centers  of  skilled  labor. 

'  2,  To  obtain  the  best  reeolts,  8tarap-batt«ries  should  be  built  aod  nm 
to  secure  the  highest  efficiency  and  economy  in  cmsbing  only,  without 
reference  to  amalgamation.  The  amalgamating  apparatOB  wioald  te 
adapted  to  the  batteries,  not  the  latter  to  the  former.  If  interior pbtn 
aie  employed,  they  shonld  not  be  expected  to  cateU  tba  grrator  part  rf 
the  ^Id,  nor  ehonld  the  pulp  escaping  through  the  screens  lie  swifQr 
and  carelessly  manipulated,  when  a  little  extra  space  and  lame  devoted 
to  it,  almost  without  extra  labor,  would  avoid  much  loss. 

?i.  The  efflcienc,'^'  of  a  stamp  may  be  described  as  the  product  of  three 
&ctor8 — weight,  f.ill,  and  speed.  The  efficiency  of  a  battery  of  stampi 
involves  a  coefficient — the  discharge. 

1.  When  the  fineness  of  crushing  is  regulated  by  screens,  the  di§- 
charge  should  be  as  large  as  practicable.  There  mny  be  mechanical  ob- 
jections to  continuous  screens  running  around  the  whole  battery ;  bat 
there  are,  I  think,  no  valid  arguments  against  the  doable  discbaige,  ui 
front  and  rear,  when  the  battery  is  properly  planned  with  reference  to 
it  Of  course  a  feature  of  this  kind  cannot  always  be  snccessfiilly 
added,  like  a  patch,  to  a  battery  not  duly  proportioned  for  iU 

5.  Of  the  three  factors  of  the  efficiency  of  the  stamp,  the  weight  and 
ihll  determine  the  force  of  the  blows,  and  the  speed  determines  Uieii 
frequency.  The  height  of  fall  is  practically  limited  by  the  speed,  and 
by  considerations  of  mechanical  convenience. 

6.  Within  certain  limits,  light  blows,  freqnently  repeated,  are  mors 
efficient  than  heavy  blows  at  longer  intervals.  These  limits  are  the  fol- 
lowing :  The  stamp  must  be  heavy  enough  to  work  steadily,  aud  &I1  tu 
enough  to  allow  projier  feeding  and  distribution  of  the  ore,  and  to  pro- 
duce the  splasli  necessary  for  effective  discharge.  (In  many  case^  br 
the  way,  more  weight  might  be  advantageously  put  in  the  stems,  aoa 
less  in  the  heads.)  Again,  the  blow  must  be  heavy  enough  to  crush  the 
rock  upon  which  it  falls.  If  too  heavy,  it  may  waste  power  in  packing 
the  crushed  rock ;  if  too  light,  it  mity  fail  to  crash,  and  so  may  pack. 
Finally,  the  speed  should  not  be  so  great  as  to  prevent  proper  clearance, 
or  the  stamp  may  strike  a  second  blow  upou  the  rock  already  crushed. 

7.  The  efficiency  of  a  blow  &om  a  heavy  stamp  with  short  drop  is  lea> 
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I  that  of  an  cqnal  blow  (in  foot-pounds)  given  by  a  lighter  stamp  with 
er  drop — the  praetical  limits  already  referred  to  being  observed — 
use  the  longer  drop  gives  greater  final  velocity  to  the  stamp,  and 
tends  to  crush  more  and  to  pack  less.  The  same  principle  under- 
the  eflfect  of  nitroglycerine,  as  observe  at  the  bottom  of  blasting- 
s,  where  the  rock  in  the  immediate  neighborhood  is  shattered  and 
erized  by  the  suddenness  of  the  explosive  shock. 
The  superior  effectiveness  of  frequent  blows  lies  in  the  fact  that 
e  is  a  limit  to  the  amount  of  crushing  which  can  be  practically  per- 
led  by  a  single  impact  ui)on  a  given  quantity  of  rock  distributed 
'  a  given  surface.  Thus,  a  thousand  foot-pounds,  delivered  instan- 
iously  upon  a  surface  eight  inches  in  diameter^  may  be  resolved  into 
liundred  of  minute  motion  or  crushing,  and  K)ur  hundred  of  gross 
ion,  or  i)acking,  and  heat;  while  five  hundred  foo^pounds,  under 
same  circumstances,  may  perform  four  hundred  of  crushing,  and 
te  only  one  hundred.  Two  of  the  latter  blows  would  then  effect 
e  with  the  same  force  than  one  of  the  former.  There  is  another 
;tical  advantage  of  high  speed.  If  stamps  are  left,  as  it  were, 
iding  in  the  pulp,  between  blows,  the  material  settles  around  them 
they  "  suck  "  when  the  lift  commences.  A  great  deal  of  power  is 
uently  wasted  in  this  way,  by  not  picking  up  the  stamps  before  they 
)me  partially  burietl. 

But  even  if  the  efficiency  of  stamps  were  always  exactly  measured 
the  product  of  the  three  factoid  mentioned,  that  is,  by  the  num- 
of  footpounds  delivered  i)er  minute,  (which  is  certainly  not  the 
»,)  there  would  still  be  good  reason  for  preferring  rapid  running. 
?r  the  necessary  stability  and  strength  are  secured,  increased  weight 
nachinery  is  an  evil.  If  equal  results  can  be  achieved  by  substitut- 
spe^d  for  weight,  the  change  is  advisable. 

).  In  the  case  of  the  Colorado  mills,  the  argument  is  still  stronger, 
ir  (gross)  average  weight  of  stamp,  580  pounds,  is  not  excessive ; 
r  average  drop,  13J  inches,  is  not  too  large  to  admit  of  high  speed ; 
their  average  speed,  say  30  drops  per  minute,  is  extremely  low,  and 
ht  be  doubled  with  advantage.  A  bad  an^ngement  for  amalgama- 
I  is  one  excuse,  which  should  be  removed,  not  pleaded.  Another 
ous  objection,  which  Colorado  experts  are  not  so  free  in  expressing, 
L  bad  construction  of  battery  foundations  and  frames.  It  is  feared 
t  high  rates  of  speed  would  rack  or  upset  the  batteries.  The  differ- 
e  in  this  respect  between  the  mills  of  Colorado  and  those  of  other 
Ions  may  be  seen  by  comparing  the  drawings  given  in  a  previous 
pter  of  this  report  with  that  on  page  GC4  of  my  former  report.  The 
ifomia  mortar  rests  on  a  vertical  block,  and  the  blow  of  the  stamp 
s  not  communicate  vibrations  to  horizontal  timbers, 
believe  the  views  I  have  expressed  are  coming  more  and  more  to  be 
se  of  American  millmen,  even  in  Colorado.  The  true  evidence  of 
I  tendency  is  to  be  found  in  the  patterns  of  the  new  miUs,  rather  than 
practice  of  those  persons  who  are  frequently  obliged  to  adapt  them- 
res  to  the  proportions  or  condition  of  antiquated  machinery.  More- 
r,  the  manufacturers  frequently  adhere  to  the  old  patterns,  or  at 
5t  put  higher  prices  upon  machinery  constructed  after  new  ones ;  and 
•  engineers  have  the  opportunity  of  dictating  from  their  own  experi- 
e  the  details  of  their  mills.  Mine-owners  think  a  stamp  is  a  stamp, 
i  a  steam-engine  a  steam-engine ;  and  desiring  so  many  stamps  with 
much  horse-])ower  to  run  them,  pick  up  what  they  want  wherever 
y  can  get  it  most  cheaply — at  second-hand,  if  possible.  But  many 
Bes,  and  particularly  the  keen  competition  among  custom- milU^Qji:^ 
iging  about  a  wholesome  progress  in  this  matter. 
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CHAPTER   XIII. 

THB  WASHOE  FAS  AMALGAUAXION.     , 

The  third  volame  of  the  Report  of  the  United  States  Oedofltical  B>> 
ploration  of  the  FortieHi  Parallel  eontaius  an  admixable  charaii^.fim 
the  pen  of  Professor  J.  D.  Hagae,  on  the  treatment  of  the  GomatMik 
ores.  As  the  expensiy e  character  of  that  work,  and  the  compats^&f^ 
limited  edition  of  it  published  by  the  Gk>vemmen^  prevent  its  gcnmri 
dronlation  among  the  classes  most  interested  in  this  part  of  its  ooateBtk 
a  portion  of  the  chapter  referred  to  will  be  here  abridged^  with  aadi 
notes  and  comments  as  may  seem  nseftaL 

The  division  of  the  Comstock  ores  into  first,  second,  and  third  daii 
is  arbitrary  and  variable,  having  reference  rather  to  the  treatmcBt 
chosen  for  each  class  than  to  the  mineralogical  constitatioii  of  tbe  ova 
Hie  first  class  receives  the  most  caref al  treatment,  and  usually  poaacMes 
an  assay  valae  exceeding  $150.  or  oven  $100,  per  ton.  The  aeorad  doa 
where  it  is  distinguished  at  all,  usually  includes  ores  assaying  fnon  |W 
to  $160.    The  third  class  comprises  all  workable  ore  of  still  lower  gndea 

The  first-class  ores  form  but  a  small  proportion  of  the  whole,  tot 
instance,  the  Savage  mine  produced,  in  the  year  ending  July  1.  UM^ 
87.341  tons  of  ore,  yielding  an  average  of  $40  84  per  icm,  of  whiiui  cuitj 
277}  tons  were  first  class,  having  an  average  assay  value  of  $449  40  per 
ton.  and  an  average  yield  of  $359  52 ;  and  4,745  tons  were  seccmd  dm 
with  an  average  assay  value  of  $124  25  to  $142  82,  and  yielding  $78  10 
per  ton.  The  remaining  78,432^  tons  of  third-class  ore  assayed  $52  01 
to  $55  11,  and  yielded  an  average  of  $37  20.  In  the  following  year, 
out  of  a  total  of  69,287  tons,  there  were  only  08^  tons  called  first  class, 
and  having  an  average  assay  value  of  $275  47,  while  there  was  no  sec- 
ond class  distinguished,  and  55,411  tons  of  tiiie  third  class,  assaying 
$50  78  to  $60  29,  yielded  $34  64  per  ton.* 

About  25  to  30  per  cent,  of  the  value  of  these  ores  is  gold,  and  the 
remainder  silver.  In  the  bullion  produced  the  relative  proportion  of  tbe 
gold  is  a  little  higher,t  as  it  is  more  completely  saved  than  the  silver. 

The  firstclass  ores  are  treated  with  dry  crushing,  roasting  with  salt^ 
and  subsequent  amalgamation.  The  ores  of  the  second  and  third  clasBes 
are  subjected  to  the  "  Washoe''  process  proper,  as  follows : 

Crushing, — This  is  universally  performed  in  stamp-mills,  the  laiger 
pieces  being  <^  spalled''  to  a  suitable  size  for  feeding  into  the  batteriea 
For  this  purpose  Blake's  rock-breaker  is  fi^uently  used  instead  of  the 
hand-sledge. 

The  foundation  of  the  battery  is  like  that  adopted  in  California^  con- 
sisting of  heavy  vertical  timbers,  firmly  bolted  together,  and  tightly 
packed  with  clay  or  earth.  The  mortars  are  usually  placed  directty 
upon  these  vertical  mortar-blocks.    The  mortar  in  general  use  for  wet 

*  The  earlier  operations  of  tbe  Comstock  furnished  a  much  larger  proportion  of  rich 
ores,  partly  because  the  rich  ores  were  eagerly  extracted,  and  those  of  lower  grade  left 
standing.  The  greater  part  of  the  product  of  late  years  has  been  from  material  0Te^ 
looked  or  discanled  by  tlio  extravagant  managers  of  the  "  flush  times  "  of  Washoe.  It 
wonld  be  unfair  to  argue  from  tbe  figures  that  the  vein  has  to  this  extent*' grova 
poorer :''  they  rather  show  that  tbe  operations  of  extraction  and  reduction  hare  bo- 
oomo  ciieaper,  more  skillful,  and  more  rational. — R.  W.  R. 

t  Generally  assumed,  roughly,  at  one-third  the  value. — R.  W.  R. 

X  Differing  from  the  Co&nidoplan,  as  wiU  be  seen  by  reference  to  tho  chapter  on 
that  subject  in  this  report.— B.  W.  &. 
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cmshiog  is  an  iron  box  or  trough,  4  or  5  feet  in  length  and  depth,  and  12 
inches  in  inside  width,  cast  solid.  The  feed-slit  is  3  or  4  inches  wide, 
and  the  discharge-opening  is  12  to  18  inches  high,  the  lower  edge  being 
2  or  3  inches  alK)ve  the  top  of  the  die.  The  single  discharge  is  gener- 
aUy  used.  The  screens  are  of  brass  wire-cloth,  40  to  60  meshes  to  the 
indi,  or  (as  is  preferred  for  wet-crushing)  of  Eussia  sheet  iron,  perfo- 
rated with  holes  ^  to  ^inch  in  diameter.  The  dies  are  cylindrical,  4 
to  6  inches  high,  and  usually  cast  on  a  square  flat  base,  with  truncated 
eomers,  so  as  to  fill  the  bottom  of  the  mortar^  and  yet  be  easily  removed 
when  necessary. 

The  stamp- stems  are  usually  of  turned  wrought  iron,  about  3  inches 
in  diameter,  10  to  12  feet  long,  and  slightly  tapered  below  to  fit  the 
Bockets  in  the  heads.  The  latter  are  cylinders  of  tough  cast  iron,  about 
8  inches  in  diameter  and  15  inches  high.  The  socket  for  the  stem  is 
about  7  inches  deep.  A  similar,  but  larger,  socket  in  the  lower  end 
of  the  head  receives  the  shank  of  the  shocj.  Each  end  of  the  stamp- 
head  is  encircled  with  a  stout  wroughtiron  hoop,  shrunk  upon  it  like  a 
tiie. 

The  shoes  are  usually  about  8  inches  in  diameter  and  6  inches  high, 
with  a  taperiug  shank  about  5  inches  high  and  4  to  5  inches 
tiiick  where  it  joins  the  shoe  proper.  They  are  made  of  the  hardest 
white  iron,*  and  are  replaced  when  worn  down  to  about  one  inch  in 
height. 

The  collar  or  tappet,  preferred  in  California  and  Nevada,  is  Wheeler^s 
gib-tappet,  which  is  cylindrical  in  form,  (effecting  the  revolution  of  the 
stem  during  the  lift,)  and  differs  from  others  of  that  pattern  in  the  man- 
ner of  its  attachment  to  the  stem.  .  This  is  effected,  not  by  taper- 
ing the  stem  or  cutting  the  screw-thread  or  key-seat  ui)on  it,  but 
by  means  of  a  gib  and  two  keys,  which  clamp  the  collar  to  the  stem  at 
any  desired  point. 

The  rotary  motion  of  the  stamp,  imparted  by  the  friction  of  the  cam 
against  the  tappet,  is  in  very  general  use  in  Nevada.  This  is  one  of  the 
advantages  offered  by  the  use  of  round  shoes,  stems,  and  tappets.  The 
revohing  cam,  meeting  the  tappet  and  raising  the  stamp,  causes  it,  while 
being  lifted,  to  make  a  partial  revolution  about  its  vertical  axis,  which 
rotary  motion  being  continued  during  the  free  fall  of  the  stamp,  pro- 
daces  a  grinding  effect  between  the  shoe  and  die  upon  the  substance  to 
be  crushed.  Not  only  is  the  effective  duty  of  the  stamp  at  each  blow 
increased  in  this  way,  but  the  shoe  wears  down  much  more  evenly  than 
when  it  falls  without  such  rotary  motion.t 

The  guides,  which  are  of  wood,  and  supported  by  the  cross-timbers  of 
the  battery-frame,  are  placed,  one  set  below  the  tappet,  about  a  foot 
above  the  top  of  the  mortar,  and  the  other  set  near  the  top  of  the  stem, 
so  that  six  inches  or  a  foot  of  the  latter  may  project  above. 

*The  manner  in  which  shoeSf  heads,  and  stems  are  attached  together  in  practice  is 
deacribed  in  the  chapter  on  the  Colorado  process  in  this  report. — K.  W.  R. 

tl  haye  copied  this  paraf«;raph  verbatim  from  ProfiBssor  Hague's  chapter ;  bnt  I  must 
take  leave  to  doubt  the  existence  of  an  effective  grinding  action,  such  as  he  describes, 
at  loast  from  stamps  run  at  ordinary  8i>eed,  say  30  to  70  drops  pw  minute.  The  circu- 
lar revolving  stamps  have  their  advantages,  no  doubt ;  the  chief  ones  being  con- 
Tenience  and  regularity  of  wear.  But  their  dynamic  advantage,  if  it  exists  at  alL  is 
much  overrated,  as  the  statistics  of  the  heat  square  stamps  will  show.  If  I  remember 
correctly,  some  comparative  tests,  made  under  the  superintendence  of  Mr.  8.  S.  Rob- 
inson, in  one  of  the  largest  stamp-mills  of  the  Lake  Superior  copper  region,  did  not 
indicate  a  greater  crushing  capacity  fur  the  revolving  stamps.  And  it  may  well  be 
questioned  whether  the  most  recent  German  batteries  (whicn  still  retain  the  square 
stamp)  are  not  as  effective  as  our  own.  — R.  W.  R. 
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The  cams  are  of  toiig^  cast  iron,  and  PBiially  doable  mm&IL^  Ite 
proper  carve  of  the  face  is  fhe  involate  of  a  dndfiL  the  ladiiw  of  nUtt 
IS  equal  to  the  distance  between  the  center  of  the  oua-ehaft  and  tte 
center  of  the  stamp-stem.  This  form  keeps  the  bottom  qC  OstanMt 
oonstantly  perpendicolar  to  the  radius  of  the  cam-carve,  and  thas  lillv 
the  stamp  vertically  and  oniformly.  The  involate  is  described  ia  fno*: 
tioe  by  catting  from  a  thin  board  a  circalar  pieoCi  the  radina  (tf  wkkk  ii 
eqaal  to  the  horisontaLdistance  between  the  centers  of  shaft  aad  steB» 
as  above.  At  a  given  point  on  the  periphery  is  fixed  one  end  of  » IhTsai, 
having  the  length  of  the  greatest  desired  lift  of  die  stamj^  and  tatts 
other  end  of  the  thread  is  attached  a  pencil-point.  The  mroalar  pMe, 
with  the  attached  thread  'woond  on  its  periphery,  is  laid  on  a  smoslh 
board,  on  which  the  involate  is  to  be  traced,  and  the  thread,  being  «» 
cftantly  stretched  ^^  tant,"  is  an  wound  until  it  forms  a  tangent  to  thednb 
at  the  point  where  the  other  end  is  attached.  The  line  deacribed  by  tts 
pencil-point  is  the  desired  curve.  This  is  frequently  modified  aomeiriial^ 
receiving  a  greater  curvature  at  each  end,  to  diminish  the  shock  of  eatoh- 
ing  the  stamp  and  the  wear  upon  the  tip  of  the  cam  in  letting  it  M 
again. 

The  face  of  the  cam  is  2  to  2^  inches  wide.  It  is  placed  as  near  the 
stamp-stem  as  is  possible  without  contact.  The  cams  are  k^^  or  wedgeft 
to  the  iron  cam-shaft,  which  varies  in  diameter  from  4  to  6  or  7  inehiBBy 
according  to  its  work.  ,  In  some  mills  a  snigle  cam-shaft  drives  all  the 
batteries ;  but  short  shafts,  one  for  each  battery  or  pair  of  batteries,  are 
preferred,  as  permitting  stoppage  of  part  of  the  mill  without  interftnaf 
with  the  restt 

A  common  ordec  of  &11  in  tike  usual  five-stamp  battery  is  3,  fij  2, 4, 14 
The  weight  of  stamps  in  most  general  use  is  between  GOO  and  700  pounds. 
They  are  usually  run  at  about  70  or  80,  sometimes  00  or  even  100,  blows 
I>er  minute.  They  drop  from  7  to  10  inches,  according  to  their  speed, 
the  greater  number  of  blows  per  minute  requiring  shorter  lift.  In  wet- 
crushing  on  Comstock  quartz,  and  discharging  through  No.  5  or  No.  6 
screen,  the  average  duty  is  about  two  tons  in  twenty-four  hour8.$  In 
Some  mills  it  is  said  to  reach  three  tons. 

Feeding  is  usually  i>erformed  by  hand,  but  in  some  mills  automatie 
feeders  are  employed,  which  give  satisfaction.  The  arrangement  com- 
prises a  hopper  filled  with  6re,||  and  a  chute,  leading  to  the  feed-dit  of 
the  battery,  so  inclined  that  when  agitated  it  will  cause  the  ore  to  dide 
down.  The  chute  is  hung  on  a  pivot,  and  a  rod  is  attached  in  such  a 
manner  that  the  tappet  will  strike  upon  it  when  tiie  stamp  fialls  so  ftr 
as  to  require  a  fresh  supply  of  rock.  The  shock  agitates  the  chute  sod 
causes  the  ore  to  move  down  and  fall  into  the  battery. 

The  consumption  of  water  is  usually  between  250  and  300  cubic  feet 
per  ton  of  rock  treated,  or  from  one-third  to  one-half  of  a  cubic  foot  per 
stamp  per  minute.  This,  includes,  however,  the  water  used  in  the  pans, 
which  docs  not  pass  through  the  batteries,  and  which  amounts,  jierhaps, 
to  one-twelfth  or  one  eighth  of  a  cubic  foot  per  stamp  per  minute,  leav- 

*See  remarkH  on  this  subject  at  page  734  of  my  last  report. — B.  V^.  B. 

tXhis  arrangement  also  permits  the  regulation  of  speed  for  each  battery,  aeeoirdiBg 
to  the  nature  of  ore  crushed,  etc.  In  a  mill  so  arranged,  experiments  to  determine  Hm 
best  rate  of  speed  could  be  easily  instituted. — it  W.  B. 

t  See  my  last  report,  page  736. — B.  W.  B. 

i  Two  tons  daily  for  a  &0-pound  stamp,  falling  8^  inches  and  giving  75  bloirs  per 
minute,  represent  1.91  tons  per  horse-power  deyeloped  at  the  stamp,  a liigh  efflcienej) 
due  to  speed  and  the  use  of  Blake's  crusher. — B.  W.  B. 

il  See  pages  663,  664,  736  of  my  last  report.— B.  W.  B. 
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Dg  one-fonrtti  of  a  cubic  foot  and  upward  of  battery-water  per  stamp 
ler  miniite.* 

Thie  mills  of  Virginia  City  and  Gold  Hill,  that  have  no  springs  or 
ither  sources  of  water  of  their  own,  are  supplied  by  the  Virginia  and 
ifdd  Hill  Water  Company.  This  company  obtains  water  by  means  of 
unnels  driven  into  the  hill-side  for  the  purpose,  and  by  purchase  from 
oining  companies  of  their  underground  waters.  Under  ordinary  cir- 
tumstanees  the  supply  from  soiurces  above  Virginia  City  is  sufficient  for 
hat  place,  to  say  nothing  of  the  sources  in  mines  and  tunnels  lower 
lown.    In  seasons  of  drought  some  inconvenience  is  exi^erienced. 

Water  is  measured  b^'  the  miners'  inch — the  quantity  that  will  pa^ 
hrough  an  orifice  one  inch  square  in  the  side  of  the  measuring-box, 
inder  a  head,  usually  of  six  inches.  In  California  the  aperture  is  usu- 
lUy  made  two  inches  high,  and  as  long  as  need  be  to  t\imish  the  desired 
lumber  of  inches,  and  the  water  in  the  measuring-box  at  one  side  of 
he  supply  flume  is  allowed  to  stand  about  six  inches  above  the  mid- 
Ue  line  of  the  orifice.  But  this  practice  is  not  uniform,  and  hence  the 
niners'  inch  has  not  an  invariable  value. 

The  quantity  of  water  that  will  pass  through  an  orifice  one  inch  square 
inder  a  head  of  six  inches,  determined  by  multiplying  the  area  of  the 
>rifice  by  the  theoretical  orifice  V2pS;  and  taking  two-thirds  of  the  pro- 
laot  as  effective  discharge,  is  0.02033  cubic  feet  per  second,  1.578  cubio 
!eet  per  minute,  or  94.68  cubic  feet  per  hour.t 

Grinding  and  amalgamating. — This  is  performed  in  pans  of  various 
unds.  The  objects  sought  in  the  different  forms  of  pans  are :  The  most 
jflfective  form  of  grinding  surface,  combining  uniform  wear  with  econ- 
imy  of  i>ower ;  free  circulation  of  the  pulp ;  uniform  and  thorough  dis- 
Tibntiou  of  the  mercury,  and  the  proper  degree  of  heat,  insuring  favor- 
able conditions  for  amalgamation ;  simplicity  and  cheapness ;  ease  of 
management  and  repair;  large  capacity  and  economy  of  time,  labor,  and 
material.  Probably  the  highest  degree  of  excellence  in  all  these  par- 
ticulars is  not  found  in  any  one  pan.l 

The  mo»t  noticeable  difference  in  pans  is. that  of  the  bottom  and 
enrinding  surfaces,  some  being  flat,  and  others  conical  or  curved.  Opin- 
ions difi'er  as  to  this  feature,  but  the  prevailing  opinion  seems  to  favor 
the  flat  bottom,  though  other  forms  of  grinding  surface  have  theoretical 
advantages,  and  some  pans  embodying  them,  such  as  Wheeler  &  Rau- 
ilalPs  conoidal,  and  Hepburn  &  Peterson's  conical^  are  held  in  high 
e8teem.§  The  flat-bottomed  pan  usually  gives  more  uniform  wear,  and  the 
various  parts  of  the  flat  muUer  are  simpler  and  more  easily  handled  and 
replaced.  The  flat  muUer,  carrying  its  load  of  thick  pulp,  requires  more 
power,  but,  it  is  claimed,  distributes  the  quicksilver  more  thoroughly, 
and  thus  assists  amalgamation. 

*  The  average  in  Colorado  is  2d  cnbic  feet  uf  \Tatcr  per  cnhic  foot  (125  pounds)  of 
rich  ore,  or  ^^  ]>cr  foot  (108  iH)uuib»)  uf  poor  ore.  Per  stamp  per  minato  the  average  is 
abont  one-fourth  of  a  cubic  foot. — R.  W.  R. 

tThis  is  considerably  lem  than  the  popular  estimate  of  the  (not  miners')  inch,  which 
\b  4,032  cubic  inchetf.  or  14r).86  {MMinds  of  water  per  minute.  (Sec  Mr.  J.  Ross  Browne's 
second  report  on  Mineral  Kesonrces,  etc.,  page  184.)  Mr.  J.  Arthur  Phillips  (Miniiij^ 
and  Metallurgy  of  Gold  and  Silver,  p.  152)  aj^rees  exactly  with  ProfesHor  Haf;uo 
makiDgUiO  cubic  feet  }>er  second  equal  to  2,280  miners'  inches.  (See  also,  for  instances 
of  difierent  measurement,  my  last  report,  pace  477.) — R.  W.  R. 

X  I  omit  much  on  Profi^ssor  Hague  s  remancs  on  pans,  since  the  subject  was  treated 
at  some  length  in  my  last  seport.  His  general  opinions  are,  however,  fairly  given  in 
abridged  form.— R.  W.  R. 

^  Where  the  pan  is  used  more  for  amalgamation  than  grinding,  as  in  the  case  of 
roasted  ores,  the  Hat  bottom  is  certainly  preferable. — R.  W.  R. 
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Wheelei's  ordmfiry  flat-bottXHiied  amalgamator  tareate  n  dntge'df  SW 
to  1^000  pounds  in  aboat  foar hours:  Varnqg8>  about  the  aame;  tbi^ 
born  &  Peterson's,  1,600  pound^  fbnr  hours,  wheder  A  Baodalftfaliei 
8,000  pounds. 

Mccone's.  Horn'fe^  and  Fountain's  pans  have  mndi  Iai|(er  dBmnnA^ 
They  are  all  flat-bottomed,  and  are  particularly  wdl  adajptM  to  tto 
tieatment  of  tailings  and  low-grade  ores.  It  is  elaiiiied  in  their  ikTor 
that  they  treat  a  charge  of  ore  three  or  Ibur  times  as  large  as  that  of 
tiie  ordinary  pans  in  the  same  or  but  little  longer  time,  thus  eeoaoaii» 
ing  labor  and  power.  One  large  pan  requires  much  less  auuddneiy  aad 
ftwer  auxiliary  parts  than  tl^ee  or  four  smaller  ones  of  equal  aggts* 
gate  capacity.  The  attention  of  the  workman  is  more  eoncentratedi 
and  tiiere  is  a  much  smaller  loss,  proportionately,  by  wastage  of  oR^ 
quicksUver,  and  oilier  materials,  while  the  time  allowed  Itar  wouip^ 
matton  is  much  less  in  the  larger  charge  than  in  the  smaller  one,  tn  gn^ 
portion  to  the  quantity  of  ore  treated)  the  results  so  ftr  seem  tobe  neariytt 
equaUy  as  good,  l^ese  considerations  are  of  special  importBiiee  in  tie 
working  of  low-grade  ores,  which  can  only  be  done  profitably  on  alargA 
scale  and  at  small  expense  per  ton,  and  in  which  the  loss  of  a  sihidl 
percentage  of  the  value  is  compsuratively  trifitng  in  amount.  Ihs 
McGone  pan  takes  4,500  pounds  of  pulp,  and  somenmea  move,  at  a  ilB- 
gle  charge.  The  Fountain  pan  works  S.OOO  to  4,000  pounds  of  sand  si 
a  charge,  or  about  ten  tons  of  tailings  daily. 

The  pans  are  generally  of  cast  iron,  but  some  Tarieties  have  woota 
or  sheet-iron  sides.* 

In  charging,  the  mullert  is  raised  a  little  so  as  to  revolTefkedy^  watar, 
is  admittra  through  hose,  and  the  sand  is  dioveled  in.  Steam  is  intn^ 
duced  either  into  a  steam-chamber  in  the  bottom,  or  directly  into  the 
pulp,  the  latter  method  giving  higher  temperature,  but,  unless  care  is 
taken^  too  much  diluting  the  palp,  which  should  be  liquid  enough  for 
free  circulation  and  thick  enough  to  maintain  suspension  and  equal  dis- 
tribution of  the  quicksilver.  Sometimes  both  methods  are  employed, 
steam  being  admitted  first  into  the  pulp,  and  afterward  into  the  diam- 
her.  Frequently  wooden  covers  to  the  pans  assist  in  retaining  the  heat, 
which,  under  proper  management,  may  be  kept  at  or  near  20^  Fahren- 
heit. When  in  the  use  of  Bve  steam  the  pulp  becomes  too  thin,  the  sop- 
ply  of  steam  is  cut  off,  the  covers  removed,  and  the  pulp  allowed  to 
thicken  by  the  evaporation  of  the  water,  while  the  temperature  is  main- 
tained by  means  of  the  steam-chamber.  Another  advantage  of  the 
steam-chamber  is  that  the  exhaust  steam  from  the  engine  may  be  used 
in  it,  while  for  use  in  the  pulp  steam  is  taken  directly  from  the  boilen, 
because  the  exhaust  steam  is  charged  with  oil  from  the  cylinder,  whkh 
injures  the  amalgamation. 

After  the  commeucemeDt  of  grinding,  the  mulleris  gradually  lowered 
and  allowed  to  make  about  60  or  70  revolutions  a  minute.  In  an  hoor 
or  two  the  sand  should  be  reduced  to  fine  pulp.  When  this  has  been 
accomplished,  and  by  some  millmen  at  an  earlier  stage,  even  at  the  be- 
ginning, quicksilver  is  supplied  by  pressing  it  through  canvas,  so  as  to 
scatter  it  upon  the  pulp  in  a  finely  divided  condition;  the  midler  is 

*  And  some  have  wooden  sides  and  stone  bottoms.  Each  form  has  its  advocates^' 
K.  W.  R. 

t  The  details  of  arrangement  of  mullers,  driers,  shoes,  and  dies,  are  omitted  in  this 
abstract.  For  the  general  arrangement  of  the  mill  see  my  last  report,  plate  opposile 
page  114.  The  mill  there  given  is  for  dry-crashing.  For  wet^cmsUng  the  dryiig 
floor  c  wonld  be  omitted,  and  tanks  introdnced  to  catch  the  pnlp  between  the  battery 
and  the  pans.  Otherwise  the  arrangements  of  the  two  classes  have  a  gentfal  snniltf- 
ity.—B.  W.  R. 


METALLUBOICAL  FBOCESSES.  897 

Blightly  raised  from  the  bottom  to  avoid  too  great  friction,  whioh  would 
floor  the  mercary,  and  the  action  is  continued  for  two  hours  longer.  The 
quantity  of  quicksilver  varies  in  different  millSt  the  ordinary  supply 
being  about  60  or  70  pounds  to  a  charge  of  1,200  or  1,500  pounds.  In 
some  mills  a  quantity,  varying  from  75  to  200,  or  even  300  pounds,  is 
put  into  a  pan  when  starting  after  a  clean-up,  and  subsequently  a  regu- 
ku*  addition  of  50  or  60  pounds  is  made  with  each  charge. 

Hie  ^^  chemicals"  employed  to  assist  amalgamation  now  consist  chiefly 
of  sulphate  of  copper  and  salt.*  The  long  list  of  materials,  inclading 
tobacco-juice  and  sage-tea,  which  have  been  at  various  times  recom- 
mended, has  been  reduced  to  these  two.  The  quantity  used  varies  from 
a  quarter  or  half  pound  to  three  or  four  pounds  to  each  charge  of  ore ; 
tbe  two  substances  being  employed  in  different  proportions  at  different 
mills.  It  is  doubtful  whether  their  use  effects  any  beneficial  result,  at 
Uast  in  the  manner  and  proportions  in  tchich  they  are  at  present  employed^ 
Different  mills  illustrate  the  use  of  both  reagents,  of  either  separately. 
and  of  neither,  upon  apparently  similar  ores,,  and  with  apparently  equal 
success. 

After  about  two  hours  of  grinding,  and  two  or  three  of  amalgamation, 
the  pulp  is  diluted  and  discharged  into  a  settler.  This  is  usually  a  large 
wooden  or  iron  tub,|  containing  a  revolving  stirrer,  which  makes 
about  15  revolutions  per  minute,  and  gently  agitates  the  pulp,  to  facili- 
tate the  settling  of  the  amalgam  and  quicksilver.  In  some  mills  two 
pans  are  discharged  simultaneously  into  one  settler,  and  the  operation  of 
settling  occupies  the  four  hours  required  to  grind  and  amalgamate 
another  charge.  In  others,  only  two  hours  are  allowed  for  settling, 
and  the  two  pans  connected  with  each  settler  are  discharged  alternately. 
The  amount  of  water  used  in  diluting  the  pulp  dturing  discharge,  or 
afterward,  added  in  the  settler,  and  the  speed  of  the  stirrer,  are  import- 
ant conditions  of  the  separation.  If  the  pulp  is  too  thick,  the  metal 
remains  suspended ;  if  too  thin,  the  sand  settles  with  the  metal.  Too 
violent  a  motion  has  also  the  former  effect,  and  too  slow  a  motion  the 
latter.  The  lighter  portion  of  the  pulp  is  drawn  off  through  holes  in  the 
side  of  the  settler,  opened  at  successive  intervals  by  withdrawing  plugs 
at  successively  lower  levels.  The  quicksilver  and  amalgam  are  finally 
discharged  at  the  bottom.§  In  some  mills  a  second  settler,  caUed  an 
agitator,  receives  tiie  stream  of  pulp  from  the  first,  and  saves  its 
heaviest  portions. 

In  the  arrangement  of  the  mill,  the  stamp-batteries  are  placed  in  one 
line,  with  the  spiling  and  charging  floor  behind  them,  where  the  ore  is 
broken  and  fed  to  the  mortars.  The  batteries  discharge  the  ore  by 
means  of  aprons  or  launders  into  the  settling- tanks.  I^m  these  it  is 
removed  with  shovels,  and  either  thrown  directly  or  carried  in  a  car  to 
the  pans,  which  are  ranged,  when  practicable,  in  a  line  parallel  with  the 
batteries  and  below  them.  The  settlers  again  stand  in  front  of  the  pans 
in  a  line,  and  on  a  sufQciently  lower  level  to  permit  the  discharge  of  the 
pans  into  them.  Below  the  separators  are  the  agitators  or  other  con- 
trivances, to  prevent  the  escape  of  quicksilver  and  amalgam. 

Power  is  usually  communicated  by  gearing  or  belting  from  a  line- 
shaft  in  front  of  the  batteries.   Belt-puUeys  on  this  shaft  transmit  power 

♦  And  Bolplinric  acid.— R.  W.  R. 

t  Jania  succt-asfally  used  bluestone  and  salt  on  refractory  slimes,  bat  in  proportions 
tes  or  twelve  times  as  great  as  these. — B.  W.  B. 

X  An  old  large  pan  may  sometimes  be  employed ;  but  all,  except  the  largest  pans, 
are  too  small. — B.  W.  R. 

i  See  drawings  and  description  of  a  similar  apparatos,  the  **  doUy-tub,"  in  the  chapter 
on  the  Colorado  processes,  in  this  volume. — ^B.  W.  B.    • 
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to  tteoam-diaftB;  and  ocnuiteisdiafUxig  and  belting  peEtenliitfi 
irfBoe  finr  the  pans  and  xodk-tareakar.  Th^  pans  ace  esnaliy  ^taiwilv 
separate  poUej^  ananged  on  an  aoziliary  une-diaft.  mider  the  lov  tit 
nana,  ^dudi  recdvea  its  power  from  the  mun  abaft  no  powarieqaiMd 
ror  each  stamp  of  ordinary  or  average  weighty  with  doe  aUovaooS'te 
friction,  is  abont  one  and  a  half  bor8e«power>  The  pow»  demanded  M 
a  pan  is  from  three  to  six  hovae-power,  aooording  to  its  capacity.  Ihe 
expenditore  of  power  per  ton  of  ore  <arnshedy  grciond,  and  amalymatsfl^ 
Judging  by  the  relation  ezisting  between  fhe  power  of  the  engines  «» 
vided.  and  the  woi^  jMrformed  by  the  mills,  is  batweea  mie  aodalalf 
and  tbree  horse-power,  averaging,  probably,  about  twoy  b«fc  v»:yiq| 
acoording  to  the  eapadty  and  economy  of  the  milL 

1%e  qoicksilver  cmarged  witii  amalgam  is  carefldly  cleaned  by 
ing  and  stdmming.  and  stxained  throngfa  a  canvas  fitter,  which 
file  amalgam,  wlien  this  strainuig  is  iwrfonned,  not  after  evetyc^^ 
of  ore,  bat  at  longer  intervals,  a  considerable  quantity  ei-  tiie  ifaul 
qnictadlver  solution  of  amalgam  accumulates,  and  tfaia  is  frequently  n- 
turned  to  the  pans,  as  its  ^^  charged''  condition  is  thought  to  mdar  it 
more  active  than  pure  metal  in  the  amalgamating  proeee&t 

Pans  and  settlers  are  thoroughly  cleaned  at  stated  intervals,  srtt 
qpeoial  occasions,  ail  the  iron  woi^  being  caieftilly  scraped  with  a  kaik 
to  collect  the  adhering  hard  amalgam.  In  manjr  cases  one-jfinnth.  m 
even  a  larger  proportion  of  the  total  product  of  amalgam  is  obtainea  in 
tiiis  way. 

Betorting  and  melting. — The  amalgam,  having  been  strained  and 
Ibrcibly  pressed,  to  expel  as  far  as  practicable  t£e  fluid  qniobilver,  is 
then  rotgected  to  the  process  of  sublimation  in  cast-ircm  retorts,  mm 
which  the  quicksilver,  escaping  and  condensing  in  the  exhanst-pipi^ 
passes  into  a  receiver,  where  it  is  collected  under  water,  while  the  craAs 
bullion  remains  behind. 

The  retort  is  usually  cylindrical,  about  12  inches  in  inside  diameter, 
and  3  to  5  feet  long,  the  casting  being  1}  inch  thick.  The  front  end  is 
closed  with  a  cover  which  is  tightly  fastened  and  luted  with  clay  after 
the  introduction  of  the  charge.  The  opposite  end  is  usually  c<moidsl 
in  form,  contracting  to  a  diameter  of  2^  inches  where  it  connects  witk 
tiie  exbanst-pipe,  turning  downward  into  the  condenser.  The  ret<Nrtis 
set  in  a  brick  furnace  with  suitable  fire-place,  dampers,  and  flues. 

The  amalgam  is  charged,  sometimes  in  iron  trays,  sometimes  diiecUj 
upon  the  bottom  of  the  retort,  the  iron  surface  in  either  case  being  pre- 
viously covered  with  a  thin  wash  of  clay  or  battery-slime  to  prevent  tiM 
adherence  of  the  metals.  Whiting,  wood-ashes,  and  paper  are  reoom- 
mended  for  this  purpose,  as  less  likely  to  choke  the  pores  of  the  bultion. 

The  amalgam  being  charged,  and  the  door  properly  closed  and  luted, 
heat  is  applied,  at  first  gently  and  afterward  with  gradually  increasiBg 
intensity.  Too  high  initial  heat  is  likely  to  fuse  the  sur&ce  of  tiie  Inil- 
lion  and  prevent  the  escape  of  quicksilver  from  within.  When  quicdc- 
sUver  ceases  to  pass  over  into  the  receiver,  the  retort  is  gradually 
cooled  and  the  bullion  withdrawn.  The  charge  for  a  cylinder  of  the 
dimensions  above  described  is  about  1,200  pounds,  and  dbie  usual  time 
of  firing  about  eight  hours.    About  one-sixth  of  the  charge,  or  209 

*  The  horse-power  developed  by  a  650-poimd  stomp,  dropping  8^  inchas  (Uiwt) 

.  75  times  per  minate,  is — 24x33  000  ^^  ^'^^  horse-power.    Aboot  30  per  oent.  )m  adiW 

fbr  friction  in  gearing  and  between  cam  and  tappet,  and  for  the  power  expended  in  le- 
Tolving  the  stamp. — R.  W.  R. 

t  The  strained  mercary  is  also  more  or  less  ''charged''  with  amalgam.    Only 
i«tortii^  ia  it  fiwe.— R.  W.  R.  • 
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pounds  of  crude  ballion  from  1,200  pounds  of  amalgam,  is  nsnally  ob- 
tained from  the  retort,  to  be  broken  np,  melted,  and  cast  in  ingots  ready 
ftir  market.  The  loss  of  weight  in  melting  is  between  2  and  3  per  cent. 
The  ingots  are  assayed,  and  their  fineness,  (in  thousandths  of  gold  and 
sflver,)  with  their  coin  value  in  dollars  and  cents,  is  stamped  upon  them. 
!Rie  valne  of  the  oance  of  bnlUou  ready  for  market  usually  varies 
between  $1  75  and  $2 ;  the  gold  representing  about  one-third  and  the 
silver  about  two-thirds  of  the  whole  amount. 

.  Slimes  and  tailings. — ^The  term  ^^  tailings"  is  applied  to  the  sand  or  pulp 
leaving  the  settler  or  agitator.  The  term  ^^  slimes"  generally  applies  to 
tiiat  portion  of  the  ore  which  is  crushed  under  the  stamps  to  an  impal- 
I>ably  fine  condition,  and  usually  passes  out  of  the  mill  without  bdng 
d^K>sited  in  the  tanks  when  the  coarser  sands  are  collected  for  pan 
traatment.  That  part  of  the  tailings  which  by  grinding  in  the  pans 
has  been  reduced  to  a  slimy  condition  is  sometimes  called  ^^  pan  slimes," 
and  thus  distinguished  from  ^^  battery  slimes."* 

The  battery  slimes  are  usually  allowed  to.  escape,  or  only  caught  in 
reservoirs  below  those  of  the  tailings.  The  tailings  are  variously 
treated  to  extract  the  quicksilver  and  amalgam  which  they  still  retain. 
Concentrators,  blanket-sluices,  etc.,  are  used  for  this  purpose,  or  large 
reservoirs  are  constructed  in  which  the  tailings  accumulate,  and  after 
months  of  exposure  to*  the  weather  are  worked  over  again  with  profit. 

The  ordinary  result  of  the  pan  treatment  is  65  to  75  per  cent,  of  the 
assay  valde.  The  subsequent  treatment  of  the  tailings  may  increase  it 
to  85  or  90  per  cent.,  or  even  more. 

The  stream  of  water  carrying  the  tailings  out  of  the  miU  is  usually 
passed  over  blanket-sluices,  to  save  amalgam,  mercury,  and  heavy  par- 
ticles of  ore.  These  sluices  or  tables  are  shallow  troughs  about  20inches 
wide,  with  sides  an  inch  or  two  high,  and  of  indefinite  length.  A  num- 
ber are  usually  placed  side  by  side — sometimes  two.  three,  or  four, 
sometimes  fifteen  or  twenty,  with  a  fall  of  6  to  12  incnes  in  every  12 
feet.  They  are  covered  with  strips  of  coarse  blanket  about  2  feet  wide, 
made  for  the  purpose,  and  cut  into  lengths  of  10  or  15  feet  to  facilitate 
removal  and  washing.  As  the  stream  of  tailings  runs  over  them  ttiey 
retain  the  heavier  portions,  while  the*  poorer  sand  is  washed  away,  the 
quantity  of  water  being  carefully  regulated  to  produce  this  effect.  An 
attendant  usually  sweeps  the  surface  lightly  wim  a  broom,  distributing 
the  material  and  assisting  the  action  of  the  water.  The  blankets  are 
taken  up  at  intervals  usually  of  twelve  hours  and  washed  out  in  a  tub 
oi  water.  While  the  blankets  of  one  table  are  washing,  the  stream  is 
turned  so  as  to  run  over  the  neighboring  table  or  tables.t 

In  each  of  the  principal  canons  below  Virginia  City  are  continuous 
series  of  blanket-sluices  aggregating  several  miles  in  length.  Some  are 
owned  by  the  mills,  but  generally  they  belong  to  contractors.  Accord- 
ing to  the  report  of  the  surveyor  general  there  were,  in  1866,  over  2,200 
feet  of  blanket-sluices  in  Six-mile  Canon  alone.  Their  cost  is  estimated 
at'  $1  per  foot,  including  blankets.} 

*The  Comstock  Blimes  are  richer  than  the  tailings,  because  they  contaiu  a  larger 
proportion  of  rich  snlphnrets.  For  the  same  reason  they  are  mach  more  difflcnlt  of 
treatment,  their  fineness  being  nnfaTorable  to  concentration,  and  their  mineralogical 
character  to  simple  amalgamation. — R.  W.  R. 

t  The  stream  b«ing  constant,  the  advanta^  of  baring  more  than  two  tables  side  by 
side  is  evident.  One  extra  table  is  required,  and  no  more,  whether  the  nambor  in  nse 
be  one  or  a  dozen. — R.  W.  R. 

t  For  the  laAt  two  or  three  years  the  profits  of  the  blanket-slnice  owners  have  been 
declining  by  reason  of  the  low  ^ado  of  ore  worked  at  the  mills,  and  the  greater  econ- 
omy of  operations  there  rendenug  the  tailings  less  yalaable.  Sudden  freshets  in  the 
c«&ons  have  damaged  this  kind  of  property,  and  swept  away  accumulations  of  tail- 
ings.—B.  W.  B. 


400    HININO'  STATIKtBOB  WIST  OW  TBCE  BOCSBT  ll0innCAIH& 

The  ooncentntlona  "WMhed  flram  the  blankets  ait  tfotked  in 
ntd  nsnally  yield  from  tl8  <»  120  to  $30  per  ton. 

IVaalmail  of  toiUii^.— -After  pasBing  the  blankeMatdeSi  or  oOmcop^ 
eentrftting  apparatas,  the  tailings  accumulate  in  resenroiis.  The  hqpt 
of  these  are  on  the  plains  near  the  months  of  tiie  eafiODS.  Thns  tm^im 
tiixee  reservoirs  at  Dayton,  near  the  month  of  GoIdHill  Oa&on,  cooUt 
at  present,  periiaps,  400,000  tons  of  tailings ;  the  Oavson  xeserfioiri  is- 
ceiving  the  stream  from  Six-mile  Oafion,  contains  not  less  thw  SSOSyQH 
tons.  A  smaller  reservoir  two  miles  np  the  eafUm  was  IbnMi;^  mlt 
mated  to  contain  100,000  tons;  bat  alarge  portion  has  been  swepl  smf 
biy  freshets.  The  assays  of  the  slimy  and  lidher  parts*  of  the  tailnM 
may  show  a  value  (25  or  (30  per  ton,  while  the  coaiae  sanda^^n^^ 
valuefiom(lor(6.to(12or(16perton,acaHrdingtotiie6ri0bMi^^^^  j 
acter  of  the  ore  and  the  efficiency  of  the  mill  prooeas  to  wjKicbitkil 
been  subjected.  The  contents  of  some  of  the  smaDer  reservoiis  aim 
Dayton  are  said  to  have  an  average  value  of  (16  to  (18  per  ton,  tibosjp 
the  larger  reservoirs  are  probably  less  rich,  a  number  of  asaays  cMBf 
results  varying  fitmi  (9  to  (13  i>er  ton.  The  Oarson  reaervoirlias  hm 
tested  t^  many  assays,  varying  between  (7  60  and  (26^  avcngisf: 
about  (13  per  ton. 

.TalHngs  are  usually  treated  by  raw  amalgamation,  m  bnalneaa  viUi. 
occupies  a  nnmber  of  establishments.  The  TargeM  of  these  is  BizdMlIt 
MHI,  at  Dayton,  which  was  formerly  a  custom  erushing-milly  wiUi  ttlrff 
stamps  and  twenty  Wheeler  pans.  The  stamps  are  not  now  leqain^ 
and  ten  or  fifteen  large  pans  have  been  added,  so  that  tbe  mill  can  aaol 
gunate  250  to  300  tons  of  tailings  daily.  GRie  Oarson  Biver  flnniiSfa 
ample  water-i>ower. 

Janin  and  Baldwin's  Dayton  Mill,  also  at  Dayton,  has  five  MbCoM 
pans,  with  a  capacity  of  about  50  tons  per  day.  It  is  driven  hy  stessk 
Each  pan  works  a  charge  of  4,000  or  5,000  pounds  and  four  or  flvi 
charges  per  day.  Sulphate  of  copper  and  salt  are  supplied  to  the  psM 
with  each  charge,  of  the  former  3  to  G  pounds  per  ton,  and  of  the  latter 
20  to  30  pounds— a  large  excess.  The  pans  are  covered  and  snp' 
with  steam,  maintaininjp^  a  high  temperature.  The  yield  is  thoum  t$ 
be  about  GO  per  cent,  of  the  assay  value,  which  is  said  to  average  ll6<y 
(18  per  ton.  From  the  accounts  of  this  millf  it  appears  that  during  fivi 
months  ending  Octobef  31, 1869,  the  quantity  worked  was  6,732  tons,  of 
which  the  average  yield  was  (9  75  per  ton.  The  total  expense,  incliid> 
ing  extraordinary  repairs,  (refitting  mill  and  purchasing  new  pans,)  vai 
(^672,  or  (6  48  per  ton.  The  current  ordinary  expense  appears  U 
have  been,  per  ton — 

For  labor (140 

Quicksilver  lost 91 

Salt 68 

Sulphate  of  copper tf 

Fuel : ia» 

Castings U 

500 


*  The  qnality  of  tho  tailing  in  a  reserroir  is  frequently  affected  by  the  propoitki 
of  fllimcB  retained  with  the  tailings.  The  slimes  remaining,  by  reason  of  their  fineDeHi 
loneer  suspended  in  water,  ipay  settle  at  the  lower  end  of  tlie  reservoir,  along  the  dun, 
or  tney  may  be  carried  over  and  cither  lost  or  caught  in  some  other  reservoir  betow. 
The  carious  phenomenon  is  thns  presented  of  the  removal  by  the  stream  of  the  mtf 
richest  and  the  very  poorest  portions  of  the  ore.  But  tailings  containing  a  smaU  pro- 
portion of  slimes,  though  they  assay  higher  in  consequence,  do  not  alwavs  yield  men 
imder  the  ordinary  pan  treatofiint--a  circumstanoe  which  naa  exe  now  »roii|^i  par* 
ebaaeia  and  oontraotora  to  giifiL— "R.^ .  lU 


METALLURGICAL  PBOCESSES.  401 

The  mill  employs  seventeen  men,  viz :  one  foreman^  five  amalgamators, 
(three  by  day  and  two  by  night,)  two  engineers,  one  wood-passer,  three 
teamsters,  (bringing  tailings  firom  the  reservoir,)  and  five  shovelers, 
floading  teams  and  tnrning  tailings  over  to  dry.)    The  tailings  here 
treated  are  somewhat  richer  than  oniinary,  and  require  more  chemicals. 
Wood  is  also  expensive  here,  costing  $10,  and  more,  per  cord.    Tailings 
of  lower  grade,  treated  with  less  chemicals,  more  quickly,  in  mills  of 
grieater  capacity,  and  with  cheaper  fuel,  would  require  proportionately 
less  outlay  in  running  expense.    Thus  at  Avery's  tailing  mills  in  Washoe 
Vialley,  where  wood  is  $6  per  cord,  the  cost  per  ton  is  said  to  be  but  $3  50. 
Treatment  of  slimes. — All  attempts  to  work  slimes  by  raw  amalgama- 
tion in  pans  (t.  e.,  without  previous  roasting)  were  for  a  long  time  un- 
snccessful.    This  was  attributed  partly  to  the  finely  divided,  clayey  con- 
dition of  the  material,  by  reason  of  which  the  quicksilver  and  amalgam 
became  coated  with  a  slimy  film,  preventing  amalgamation  and  causing 
great  mechanical  loss  of  mercury ;  jmrtly  Siso  to  the  probable  presence 
of  the  silver  as  sulphurets,  as  in  the  first-class  ores,  which  require  a 
diloridizing  roasting  to  prepare  them  for  amalgamation.    Boasting 
being  too  expensive,  under  the  circumstances,  for  slimes,  this  materitS 
has  been  either  mixed  with  tailings,  (or  thrown  back  into  the  battery 
pulp,)  and  worked  over  in  the  pans,  in  which  case  it  is  impossible  to  say 
how  much  of  its  value  has  been  extracted ;  or  it  has  been  allowed  to  run 
off  with  the  common  tailings,  and  be  caught,  sometimes  in  the  great 
reservoirs  at  the  canon  mouths,  sometimes  by  special  dams  constructed 
for  the  pui-pose.* 

Within  a  year  or  two  past,  however,  slimes  have  been  successfhUy 
treated  in  pans,  without  roasting,  by  a  process  which  differs  from  the 
ordinary  pan  amalgamation  of  fresh  ores  or  tailings,  chiefly  in  the  quan« 
titles  of  chemical  reagents  employed.!  The  mills  of  Messrs.  Janin  and 
Mr.  I.  S.  Parke,  in  Six-mile  Canon,  have  reduced  with  profit,  in  this  man-^ 
ner,  large  quantities  of  slimes. 

In  the  Janin  mill  there  are  four  McCone  pans,  receiving  2,500  pounds 
of  slime  at  each  charge. |  Twelve  pounds  of  the  sulphate  of  copper  and 
thirty-six  pounds  of  salt  are  added  with  each  charge,  and  the  whole  is 
irorked  for  two  hours  before  putting  in  the  quicksilver.  Little  or  no 
grinding  is  required,  aB  the  material  is  already  exceedingly  flue ;  the 
Hiiiller  is  raised  high  enough  to  avoid  unnecessary  friction,  and  revolved 
at  the  speed  usual  in  working  ore,  the  object  being  to  keep  up  the  cir- 
culation of  the  pulp.  After  two  hours  the  quicksilver  is  added  in  large 
quantity,  usually  300  pounds.  The  charge  is  then  worked  four  hours 
longer,  and  afterward  drawn  off  into  the  settler ;  when  the  amalgam  is 
collected,  while  the  residue  is  passed  through  large  agitators,  before 
finding  its  way  to  the  tailing-stream,  in  order  to  save  as  much  as  possi- 
ble of  the  escaping  amalgam  and  quicksilver.  The  employment  of  so 
much  quicksilver,  together  with  the  clayey  nature  of  the  slimes,  causes  a 
large  loss  of  that  metal,  said  to  be  about  five  pounds  to  the  ton  of 

*  It  is  nnfortuDote  that  tbo  plan  of  say  in  e  slimes  in  reservoirs  was  not  put  in  opera- 
tion in  the  early  days  of  Wasboo  mining,  wnen»  tbis  material  was  enormous  in  qaantity 
and  very  rich.  Millions  of  dollars  were  lost  by  tbis  neclcct,  never  to  bo  recovered 
unless  the  Corson  River  may  bo  made  to  "  give  np  its  dead/' — B.  W.  S. 

t  Messrs.  Louis  and  Henry  Janin  deserve  tbo  credit  of  solving  tbis  problem,  both 
theoreticallv  and  practically.  With  characteristic  intelligence  and  skill,  they  experi- 
mented in  too  direction  indicated  by  scientific  principles,  and  opened  to  the  limited 
pan  process  a  new  realm  of  possible  applications,  the  boundary  of  which  is  not  yet 
determined. — R.  W.  R. 

X  The  regular  charge  of  ore  would  bo  4,000  or  5,000  pounds ;  but  slimes  inoreaae 
greatly  in  bulk  on  the  addition  of  water.— R.  W.  R. 

H.  Ex.  10 ^26 
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iliiiiea.  This  item  and  llie  UbeiBl  iiae  of  diemioals  itfn 
tveatmeat  to  probably  not  less  than  tl2  per  ton.  GRie  Bopfi^  of  sfanl 
is  obtamed  by  poichase  from  the  mills,*  their  vatiio  beuig  |«^riiiiii^ii 
determined  by  assay.  It  varies  from  $26  to  $30  per  .ton;  and  the  p» 
ohase  prioe  for  some  time  past  has  been  from  tS  to  $5  per  IXMk  ttii 
said  tuat  tibis  process  extracts  upward  of  60,  and  fregneotilr  M  |« 
oenti  of  the  assay  valneu 

In  Mr.  Parke's  mill  a  similar  method  is  followed,  except  that 
pans,  witii  rifBed  or  corragated  wooden  side-lining  and  east-iion 
are  employed,  and  are  said  to  finailitate  greatly  the  disintegration  of  flii 
dimes,  which  tend  to  aggregation  in  tenadons  clayey  Inmpa, 

The  roasting  of  slimes,  thoogh  metallnrgioaUy  a  rational  mettod,  fesi 
not  been  economically  soccessfdl,  in  view  of  the  cost  of  fkiel  and  UW 
It  has  been  attempted  in  the  O^Hara  ftunace  with  promising  exp«k 
mental  resolts,  which  were  never  followed  up;  andithasbeenpropssri 
to  apply  the  Stetefeldt  fomace  t  to  this  purpose.  Ordinary  tevAtm 
tories  are  certainly  too  ezpensivei 

TrwtmmU  of  finUfUm  weB. — ^The  quantity  of  high-grade  offs  wm. 
produced  from  the  Oomstock  mines  is  so  small  that  it  but  paiiially  «» 
ploys  the  single  mil^  of  Mr.  Dall,  in  Washoe  Valley.  The  prooeas  isdii^' 
mg,  dry-crushing  witii  stamps,  loasting  with  salt,  amalgaination  in'hM 
r^  «id  retorting.  |  The  roasting  is  performed  in  reverboatoriesi  ii^ 
which  the  Stetefeldt  fomace  is  a  modem  and  more  economical  sdImI^ 
tnte  in  use  elsewhere.!  Pans  are  likewise  employed  instead  of 
in  other  parts  of  Nevada  and  in  Oolorado.  At  this  miU,  wood 
$0  per  cord,  common  labor  $3  per  day,  salt  3  cents  per  poond^ 
•qui^ilver  05  cents  per  pound,  the  price  charged  for  rednctimi  wai 
.to  $45  per  ton,  with  a  guarantee  of  the  return  of  80  per  cent,  ai  ^ 
.assay  value  of  the  ore.  That  is  to  s^,  th^  mill  in  effect  purchases 
class  ore  for  80  per  cent^  of  its  value,  less  $40  or  $45  per  ton, 
;Stipulated  price  for  working,  making  its  return  in  cash  or  bullion, 
tOut  any  statement  of  the  yield  actually  obtained. 

OHEKISTBY  OF  THE  WABHOE  PBOCBSS. 

This  subject  has  been  but  little  understood,  though  much 
."fEtct  wbicli  need  not  surprise  us  when  we  reflect  that  the  same  is 
Ihe  x^hemical  reactions  involved  in  the  manufacture  of  iron,  aud,  in* 
.of  all  processes  which  have  grown  up,  step  by  step,  out  of  the  ue< 
^ily  practice.    The  great  difficulty  in  the  way  of  reasoning  firoi 
facts  to  the  principles  underlying  them  has  been  the  imperfection 
•data.    Millmen  have  no  time  to  make  scientiflc,  that  is  to  say,  car^^i^ 
..guarded  and  recorded,  exi)€riments.    They  are  satisfied  with  proS^Kij' 
results,  aud  do  not  inquire  into  causes^xcept  in  case  of  loss.    But (iy 
most  important  sources  of  loss  in  the  Washoe  process,  as  employetf« 

*  The  discovery  of  a  snccessfiil  treatment  for  slimes  bad  the  effect  of  raisiiigtheTahi 
of  tliis  jQiaterial  in  the  estimation  of  the  owners  of  reservoirs ;  anu  the  Messrs.  ^  ' 


i 


found  it  difficult  to  control  a  permanent  supply  at  prices  wluch  would  leave  (hoii  1^ 
sofficient  profit,  especially  as  the  margin  of  gain  must  needs  be  large  in  a  boioM  ||| 
based  upon  the  purchase  of  such  material  by  essay.    It  is  my  impression  tha(1^ 
closed  their  mill  last  year  on  this  account. — R.  W.  B. 

t  For  descriptions  of  these  furnaces,  see  my  report  of  1870,  pp.  743,  749. — B.  W.  B. 

X  Essentially  the  *^  Beese  Biver  process,''  described  in  my  report  of  1870,  p.  731- 
JLW.JEt. 

$  The  great  .saving  in  the  cost  of  roasting,  by  the  use  of  the  Stetefeldt  furnace,  is  is* 
-contestable;  but  the  full  realization  of  this  advantage  requires  an  adequate  supply cC 
•ores.  The  supply  of  high-grade  ores  from  the  Coinstock  mmes  is  at  present  &r  beneUk 
iiie.ci^acity  of  a  single  Stetefeldt  furnace. — ^B.  W.  B. 
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ock  ores,  are  mechanical  defects  in  the  apparatus  and  lack  of 
y  or  faithfulness  in  the  workmen.  Hence,  the  best  mechanic  and 
igilant  overseer  makes,  in  most  cases,  with  but  a  slight  addition 
allurgical  knowledge,  the  best  miUman,  and  his  little  snpersti- 
.bout  this  or  that  chemical  agent  do  not  interfere  witii  his  gen- 
Sciency.  There  is  no  doubt,  however;  that  a  careM  study  and 
risen  of  experience  in  this  process  would  raise  the  g^eral  average 
dconomy  materially. 

Arnold  Hague  contributes  a  chapter  on  the  subject  to  the  volume 
United  States  Geological  Exploration  of  the  Fortieth  Parallel,  so 
atly  quoted  in  the  present  report.  His  ihvestigation  of  it  is  based 
experiments,  carefidly  conducted,  on  a  small  scale  at  the  Sheffield 
itory  of  Yale  College.  Mr.  Ellsworth  Daggett,  a  practical  mUl- 
assisted  ui  these  experiment^  and  two  lots  of  ore,  one  of  first  class 
he  Savage  mine,  and  the  other  of  low  grade  from  the  Kentuck, 
perated  upon.  In  addition  to  these  practical  tests  numerous  minor 
ments  were  made  to  clear  up  doubtful  questions  of  chemical 
m.  I  shall  quote  the  larger  part  of  Mr.  Hague's  chapter.  There 
loabt  of  the  general  accuracy  of  the  experiments,  but  there  are 
)ssibilities  of  error  in  the  reasoning.  One  is,  that  the  ore  tested 
lot  have  been  perfectly  representative  of  the  Washoe  ores;  the 
is,  that  the  small  scale  of  operations  may  have  affected  the  re- 
s.  The  fact  that  native  silver  is  not  recognized  in  the  analyses, 
Ls  this  has  always  been  considered  an  ingredieint  of  the  Comstock 
d  has  been  held  by  some  metallurgists  to  be  the  only  or  principal 
f  the  silver  actually  extracted  by  raw  amalgamation,  hints  at  the 
iu*ce  of  error  above  mentioned.  But  Mr.  Hague's  treatise  is  admir- 
the  fidelity  with  which  it  reports  grounds^  as  well  as  conclusions, 
densing  it,  its  peculiar  valine  as  a  contnbution  to  the  body  ot 
orthy  evidence  on  this  important  subject  would  be  destroyed ; 
the  essential  portions  are  quoted  entire. 

tverage  ore  as  it  comes  from  the  mines  presents  to  the  eye  a  mass  of  nearlv 
trittle,  cmmbling  quartz,  ranging  in  size  from  fine  dust  to  pieces  that  weigh 
pounds ;  occurring  with  it  are  small  fragments  of  wall-rock  and  clay,  that  im- 
)mewhat  grayish  tinge.  An  inspection  of  the  ore  piles  at  the  different  mines 
Is  generally  shows  tne  presence  of  iron  and  copper  pyrites.  Except  in  iirst- 
iy  wnich  is  always  roasted  before  being  sent  to  the  amal^mating  pan,  it  re- 
somewhat  closer  examination  to  detect  well-defined  specimens  of  otlier  min- 
finely  are  they  disseminated  through  tshe  entire  mass.  A  more  careful  search, 
r,  will  generally  develop  the  presence  of  blende,  galena,  and  argentite ;  more 
Kilybasite  and  stephanite. 

le«  of  finely-crushed  ores  were  subjected  to  a  microscopical  examination.  The 
g  minerals  were  observed:  quartz,  small  cubes  and  particles  of  iron  and  cop- 
tes,  flakes  of  blende,  and  tlun  x)i<^es  of  a  dark  lead-gray  mineral,  which  were 
aed  to  be  argentite. 

:er  to  determine  the  chemical  and  minoralo^cal  composition  of  the  ore  more 
)ly,  sami)les  of  carefullv  chosen  first  and  third-class  rock  were  subjected  to  a 
ti  analysis.  The  first-class  came  from  the  Savage  mine,  and  was  taken  from  a 
re  that  had  been  crushed  at  DalPs  Mill.  Its  assay  value  was  $489  22.  The 
isa  ore  came  from  the  Kentuck  mines ;  it  was-  obtained  at  the  mill  from  the 
immediately  after  leaving  the  batteries,  in  the  same  manner  as  the  mill  sam- 
ordinarily  taken.  The  material  used  was  selected  from  300  to  400  pounds  of 
rock,  collected  at  intervals  during  a  day's  run  of  twenty-four  hours.  Its  assay 
u  $43  74. 
asults  of  both  analyses  were  as  foUows:  No.  1,  Savage  ore  ;*  No.  2,  Kentuek 

*  Aasayed  by  Mr.  William  Q.  Mixter. 
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Silica 

Protoiidooriroii 

Froloxida  of  manguieaa . 

Magcesia 

Pc) lush  ail d  eoda 

Snlphidoof  Buio 

Salphide  of  lead 

Sulpliidoaf  ulver 

SuliBulphide  of  copper.. 

Gold 

Bisnlpbido  of  UoD 

Uoistim) 


No  orsoDic  or  antimonj  was  detected  <a  either  case,  not  otqii  after  sot^octiiit 
Bidticable  quiuitities  to  Marali'a  test.  It  ie,  tbcrofure,  inferred  that  stephimn 
IK)I;ba8ito  irere  both  abaoot.  It  was  foaod  impossible  to  ecpnrate  the  native  alC 
aaj  was  present,  from  tbat  esistjng  as  argtMitito;  of  the  former  none  was  ofan 
bat  tho  latter  could  be  recognized  undor  a  glase ;  it  is,  therefore,  all  calciUated  t 
phideof  xilvor.  Thosulpliur  obtained  has  been  combined  with  the  zinc  aaV 
with  lead  as  galena,  Vrith  BiWer  as  argnntito,  with  copper  aa  eubeulphide,  HI 
remainder  with  iron  as  bisulphide.  The  iron  slill  remaiuiog  has  been  estiiom 
protoxide.  It  was  found  inpossiblo  to  sepaiato  the  metallic  iron,  coming  &« 
etaiDiw  of  the  batteries,  from  the  sesquioxide  of  iron,  occurring  in  lAe  ro^  »ai 
malwial  of  tlie  vein.  The  eabstancos  found  in  both  analyses  are  the  same,  wt 
escoption  of  there  being  no  mangiuicse  in  the  eample  front  the  Kentnck  mine,  ti 
feronces  being  only  the  variable  pruporlienB  of  the  same  minerals.  If  in  tb 
nualj'sca  wo  roject  the  gaugiie  and  such  matter  as  can  hjivo  no  other  inflat'oco  np 
exIriU^tieu  of  the  precious  metals  than  a  physical  one,  by  affecting  the  mechanioi 
diCiouB  in  the  grinding  of  the  ore,  or  the  consistency  of  the  pnlp,  and  consider  00I5 
ingrudients  that  may  influence  the  chemical  conditions  dnring  the  operation  t 
pao,  we  have  the  foilowiDg: 


Protoxide  of  iron . 

BiBnlphideof iron  .... 
Snbsalphide  of  copper 

Sniphideof  zino 

Sulphide  of  lend . 

Sniphide  of  ailver . 

Gold 


Chaniealaetiontifmer«tirifaiid-»therTMgmU.—Tb«  ore  of  the  Conwtook  vwa  m 
regarded  as  composed  of  the  following : 
'  Gangoe,  quarts. 

Metal-beoringmiueralaof  oomm<»iacootT6nj)e:  Bl«ode,RBlei>a,Bigentit«,aUTar, 
ilOD  pytitea,  copper  pyrites. 

Minerals  of  much  more  rare  oooTUrenoe :  Stephanite,  polybasite. 

The  folloning  ezperimeots  were  undertaken  to  ascertain,  as  far  as  ponihla,  tlu  ■ 
npon  the  minerals  of  the  Comstoak  ores,  Jnst  enumerated,  of.  mercnry,  widBDchc 
ical  agents  aa  are  employed  in  the  amalgamation  process,  or  may  be  fonoed  dada 
operation  in  the  pan : 

Mercnry  and  native  Bllrer,  when  mbbed  together,  unite  easily. 

Mercnry  and  chloride  of  silver,  the  latter  prepared  In  the  wet  way,  when  bnm 
contact,  form  amalgam  and  chloride  of  mercnry. 

MereoTf  and  ugentlte :  Th«  liberal  inaB  Qnt  ^nlvericed  and  mixed  with  » 
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ne  sand,  the  metal  added,  and  the  mass  allowed  to  stand  for  some  time;  occasionally 
ibbed  together  in  a  mortar.  Amalgamation  ensued;  it  was,  however,  imperfect, 
inch  of  the  mineral  being  unacted  upon. 

Mercury  with  stephauitc  and  polybasit^,  under  tlie  same  conditions  as  the  last  exper- 
oeut,  gave  similar  rcsult« ;  the  decomposition,  however,  appeared  to  be  niOT&  com- 
Lete,  probably  owing  to  the  more  finely  divided  state  of  these  minerals  than  toe  more 
ictUe  argentite. 

The  above  experiments  with  native  silver,  chloride  of  silver,  argentite,  and  poly- 
asite,  were  repeate<l  with  mercury  containing  a  small  quantity  of  copper-amalgam  in 
ilution.  In  the  case  of  tlie  two  former  thei*e  was  tlie  same  action  as  wheu  the  pure 
letal  was  used ;  with  the  two  latter  the  decomposition  was  more  perfect  and  satisfac- 
»iy. 

Chloride  of  silver,  argentite,  and  stephanite  were  each  subjected  to  the  action  of 
lercnry  and  fine  metallic  iron,  with  a  constant  application  of  heat.  The  energy  dis- 
(ayed  by  the  mercury  was  much  more  marked  than  when  employed  separately.  In 
le  case  of  the  chloride,  the  decomposition  was  quite  rapid,  and  the  surface  of  the  metal 
tmained  bright  and  clean. 

Chloride  of  copper  and  pulverized  argentite  were  allowed  to  stand  together  for  ten 
ftys,  in  the  cold,  with  an  occasional  application  of  heat,  at  the  end  of  which  time,  a 
nail  quaulity  of  chloride  of  silver  was  formed.  A  trace  of  sulphuric  acid  was  found 
I  the  filtrate. 

Two  grammes  of  the  pulverized  mineral  were  also  treated  with  a  moderately  concen- 
ated  solution  of  chloride  of  copper  placed  in  a  bottle,  with  a  tightly-fitting  stopper,  to 
revent  iMscess  of  air.  It  was  exposed  for  twenty-four  hours  to  a  temperature  of  90^ 
^ntigrade.  Sulphuric  acid  and  sub-chloride  of  copper  were  found  in  the  solution. 
hloride  of  silver  was  precipitated.  After  removing  the  soluble  salts,  by  washing,  the 
doxide  of  silver  was  dissolved  out,  by  digesting  it  with  amuionia.  The  r^idue  gave, 
f  assay,  .099  grammes  of  silver.  Two  grammes  of  the  mineral  produced  .nOo  of  pure 
etal ;  showing  that  under  the  most  favorable  conditions  but  little  over  one-half  of 
le  silver  was  chloridized.  The  application  of  heat  greatly  facilitate  the  decomposi- 
»n. 

Polybasite,  aft^r  being  subjected  to  the  chloride  of  copper  solution,  at  the  ordinary 
mperatnro  of  air,  also  yielded  a  small  quantity  of  the  chloridized  silver. 
Argentite  was  exposed  to  the  same  treatment,  with  sub-chloride  of  copper,  as  in  the 
St  experiments.  In  the  cold,  decomposition  ensued  after  standing  several  days.  The 
sidne  from  two  grammes  of  the  mineral,  subjectt^d  to  the  action  of  heat  at  90^  centi- 
'ade,  without  access  of  air,  gave  .1655  of  a  gramme  of  silver,  showing  that  only  .006 
id  been  chloridized. 

Galena,  in  a  pulverized  condition,  was  digestcMl  with  a  strong  mixtnre  of  salt  and 
ilphate  of  copper,  and  after  standing  three  or  four  weeks,  at  th<i  ordinary  tempera- 
ire,  was  filtered.  The  residue  exhibit e<l,  besides  the  undecomposed  mineral,  a  light 
reen  ozychloride  of  copper,  and  a  large  quantity  of  sulphate  of  lead  iucrustiug  the 
ileoa. 

Blende  was  also  subjected  to  a  similar  treatment.  The  solution  was  found  to  con- 
in  a  considerable  quantity  of  oxide  of  zinc,  and  but  little  copper.  The  residual 
lende  was  coated  with  the  same  oxy chloride  of  copper  already  noted  in  the  case  of 
le  galena. 

Two  grammes  of  the  powdered  mineral  were  placed  in  a  flask,  a  solution  of  five 
rammes  of  salt  and  seven  of  sulphate  of  copper  added,  and  exposed  for  two  days  to  a 
imperature  of  90^  centignide.  After  remaining  three  days  longer  in  the  cold  the 
nount  of  oxide  of  zinc  found  to  have  been  dissolved* was  .2785  of  a  gramme.  The 
une  experiment  was  repeated  with  the  addition  of  one  gramme  of  iron  filing  The 
tter  rapidly  disapx)eared ;  metallic  copper  was  precipit^ited,  but  was  redissolvod, 
robably  by  the  chloride  of  copper  present,  the  sub-chloride  being  produced.  Later, 
lo  iron  was  throwu  down  as  a  basic  salt.  The  oxide  of  zinc  estimated  in  the  solution 
as  .32.50  of  a  gramme. 

Iron  and  copper  pyrites  are  but  slightly  altered  by  the  copper  solutions.  In  practi- 
tl  operations  at  the  mill  they  are  found  in  the  tailings  without  showing  any  appre- 
able  signs  of  having  been  attacked. 

It  will  be  observed  in  the  above  experiments  that  the  argentiferous  sulpburets  were 
Iways  more  or  less  chloridized  by  the  action  of  the  copper  salts. 
In  onler  to  indicate  more  clearly  the  relative  amount  of  decomposition  produced  by 
le  two  chlorides  of  copi)er,  the  results  are  here  brought  together  as  follows :  Two 
rammesofar^ntite  gave  .1705  grammes  of  silver.  At'ter  treating  two  grammes  of 
le  mineral  with  chloride  of  copper,  the  residue  gave  .099  grammes  of  silver ;  affcer 
eating  two  grammes  of  the  miueral  with  sub-chloride,  the  residue  gave  .16.53  grammes 
r silver;  showing  that  in  the  former  58.0  per  cent.,  and  in  the  latter,  2.9  per  cent,  was 
iloridized.  Ko  sulphide  of  copper  was  detected  iu  any  of  the  residues  examined ;  sul- 
harie  acid,  however,  was  found  in  the  filtrate  iu  several  instances. 
Pan  experiment$, — With  a  view  to  determine,  if  possible,  aooi^  ol  \Xi^  -^iK^^tiixi^  v(^« 


406     MINING  STATISTICS  WEST  OF  THE  kOOKT  XOUNTAIHB. 

rolved  in  the  action  of  ineTcnxy,  common  salt;,  and  salpbate  of  copper,  emplojod  in  the 
decomposition  of  the  Comstock  ores  by  the  Washoe  procesSi  the  ezpeniiMBiti  6mrdbA 
in  the  following  pages  were  undertaken  upon  two  lots  of  on,  whose  comjoritton  iw 
well  known. 

It  was  necessary,  in  order  to  make  the  inTestigations  of  any  practical 'vrnkie,  Oitfts 
material  should  be  treated  in  such  a  manner  as  to  imitate  as  claadv  as  pOHibto  tb 
operations  carried  out  on  a  lur^e  scale  at  the  mills,  and  at  the  same  time  to  be  aUs  It 
repeat  prtM^isely  the  same  couditious  as  often  as  desired,  and  to  know  the  exact  vendti 
ofeaeh  trial. 

Of  the  ores  used,  one  was  a  lot  of  first-class  rock  from  the  Savage  mine,  raeh  asb 
ordiunrily  sent,  on  account  of  its  high  value  and  large  amount  of  base  metalSy  to  fkih 
Mill,  for  reduction  by  the  barrel  process,  as  describe  in  a  previous  chanter.  The  wet- 
•iijLiiX  lot  coDsisttMl  of  several  hundred  pounds  of  third-class  ore  fh>m  the  Koitnck  ndne, 
presented,  for  the  purnoses  of  the  work,  by  the  Kentnok  Mining  Company.  This  lov- 
grade  ore  was  stOc^i^tea  as  beiuc  well  adapted  for  pan  amalgamation  ;  easily  reduced, 
containing  but  little  base  metal|  and  the  rock  fhrni  which  it  was  taken  yiefdiog  vety 
iavorable  results  ut  the  mill.  Both- ores  were  carefully  and  thoronghly  8amploa,siid 
IiQssed  through  a  line  sieve  in  order  that  they  might  lie  well  mixed.  JEtepeated  tsssji 
were  made  until  tbey  bu<l  as  uniform  a  composition  as  it  was  possible  to  ou|aiu.  After 
which,  to  prevent  uny  settling  of  the  heavier  particles,  both  lots  were  put  up  in  hagiS,io 
quantities  of  10  and  10  pounds  each ;  from  several  of  these  parcels  assays  were  made, 
and  the  results  found  to  n;;ree.  The  Savage  ore  assayed,  gola,j|134  35 ;  silver,  $354  67; 
total,  $4t^v2  per  ton.  The  Kentnck  ore  assaved,  gold,  $10  85 ;  silver,  $£l  89 ;  total, 
$43  74  ik*r  ton.    The  results  of  the  chemical  analyses  of  both  samples  ace  given  abovvk 

A  small  amalgamatmg  pan,  such  as  is  used  iu  California  for  the  purpose  of  experi- 
menting upon  new  ores,  was  procured.  It  was  made  by  Mr.  Wheeler  as  a  test  pu, 
and  in  allots  essential  features  was  similar  to  the  larger  ones  of  his  manufacture,  em- 
ployed in  milling  operations.  It  was  18  inches  iu  diameter,  and  capable  of  working  tit 
pounds  at  a  charge.  A  wooden  tub,  3  feet  in  diameter,  18  iuches  deep,  and  provided 
with  four  wotMlen  arms,  connected  with  and  revolved  by  an  npright  shaft  iu  the  ceatti^ 
served  to  keep  the  pulp  in  constant  motion,  and  answered  all  ^o  requirements  of  a 
settler  or  an  agitator.  A  room  with  steam-power  was  secured  and  a  mill  upon  a  small 
scale  bet  up,  which  supplied  all  the  necessary  conditions  of  a  larger  eetablishment. 

The  manner  of  conducting  the  operations  was  the  same  in  ever^  case ;  the  ore  irai 
first  placed  in  the  pan,  the  muller  set  in  motion,  water  added  to  bring  the  pulp  to  tlie 
proper  cousiHtency,  and  Kteani  admitted  to  a  chamber  below.  As  soon  as  the  pulp  wu 
thoroughly  heattnl.  tlie  salt,  sulphate  of  copper,  or  such  other  chemical  ageuts  a.s  were 
empl<).ve<l,  after  l)eing  e.irefully  weighed,  were  thrown  in.  The  mercury  was  inim«li- 
ately  added,  in  a  line  (ronditiou,  being  strained  through  buckskin.  Care  was  always 
taken  to  maintain  the  i)ulp  ut  the  prop<*r  degree  of  consistency,  and  t^  pres»erve  a  ctiu- 
stant  heat,  which  was  tVe<piently  tested  by  means  of  a  thermometer  plunged  into  iht 
pan.  A  temperature  of  1H5^  Fahr.  was  ftiund  to  act  most  advantageously.  The  ]au 
workwl  well ;  th(?  grinding  action  wjis  perfectly  satisfactory  ;  the  ore  being  kept  in  a 
constant  and  rapid  cireulatiou.and  the  mercury  linelj*  disseminated  through  the  eutiic 
mass.     The  niuller  made  IIH  revolutions  per  minute. 

The  operatiiui  concluded,  the  pulp  was  drawn  off  into  the  settler,  the  pan  thoroughly 
washtnl  out,  or  '*  cleaned  uj)/'  and  every  particle  of  amalgam  removed. 

An  additional  quantity  of  mercury  was  place<l  in  the  settler,  and  water  ponre*!  in 
un.il  it.  was  about  half  iull.  The  stirrers  made  30  revolutions  per  minut'j.  The  pulp 
was  wilthilrawn  at  the  end  of  four  hours.  The  water,  and  the  very  lij^htcst  mat*  rj.il, 
wjis  allowed  to  escape,  but  IIk*  gi*eat  bulk  of  sand  ancrmercury  was  cinlectiHl  togt-tlitf 
in  hurkcts  and  separated  by  hand,  to  avoid  all  loss.  In  washing,  the  tailings  won? 
made  to  fall  upon  a  slij^htly  inclined  table,  or  trough,  so  that  if,  by  auy  occidout,  mer- 
cury went  ov«*r  it  could  be  easily  recovered. 

Th(^  quicksilver,  after  being  washed  free  from  sand,  was  stmiued  through  buekskiiir 
and  the  amalgam  collected  for  retorting. 

Till-  dillerenee  in  weight  between  the  mercury'  used  in  the  pan  and  settler,  and  that 
whieh  remained  at  the  conclusion  of  a  charge,  after  adding  the  amount  retaiueil  in  tlh' 
bullion,  was  in  most  cases  scarcely  appreciable.  Owing  to  the  well-known  pro|>erty 
of  mercury  to  retain  a  snnill  portion  of  silver  iu  solution,  which  the  ordinary  pressure 
nsed  in  separating  the  bullion  fails  to  recover,  the  ])recaution  was  taken  to  have  it  all 
previously  primed  or  charged  before  adding  it  to  the  pan.  This  was  accouipli>h(*tl  by 
allowing  the  niercnrj*  and  metallic  silver  to  stand  iu  contact  for  some  time,  and  ihea 
straining  olf  the  amalgam  formed. 

The  amalgam  obtained  from  each  experiment  was  weighed  and  put  sei>arately  ii 
small  sheet-iron  cups.  The  numl>er  of  each  charge  being  stamped  plainly  on  the  irou, 
several  of  them  were  then  placed  together,  on  the  bottom  of  a  small  cost-inm  n»toTt, 
and  the  mercury  distilled  over.  After  the  retort  had  cooled  down  the  remaiuing  bullioa 
was  taken  out  and  accurately  weighed.  Careful  assays  of  each  lot  were  made,  and 
tilwaya  ccmducted  with  proofs,  and  the  metals  separated  by  nitrio  acid  in  the  usasl 
way. 
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From  the  amonnt  and  fineneeB  of  the  bnUion  the  actual  valne  of  the  gold  and  ailTer 
obtained  from  each  charge  U  detennined. 

For  the  porpoees  of  comparison  it  was  considered  desirable  to  maintain,  as  &r  as 
practicable,  the  same  conditions  in  each  trial ;  for  this  reason  there  is  very  little 
Yarietj  in  the  treatment  with  chemical  agents,  or  the  duration  of  the  operations.  The 
lelatiYe  amounts  of  salt  and  sulphate  of  copper  employed  have  in  every  case  been  the 
jame ;  one-half  the  quantity  by  weight  of  the  latter  to  that  of  the  former. 

A  large  excess  of  mercury  and  reagents  were  used  in  order  to  point  out  any  marked 
differences  in  the  results,  and  at  the  same  time  to  obtain  the  greatest  possible  Yield  of 
the  precious  metals,  without  regard  to  the  purity  of  the  buUion,  or  the  practical  ad- 
Taotage  of  the  method. 

The  results  are  given  in  the  accompan^g  tables;  they  are  recorded  precisely  as 
they  oocnired,  although  there  are  in  some  instances  apparent  errors : 
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K08. 1  to  80.  Fifteen  poanda  of  memixy  added  to  tiie  aettte. 
Not.  81  to  83.  Ten  pounds  of  mercury  added  to  the  Mtder. 
No.  3.  No  reason  ia  known  for  the  low  yield  both  of  gold  and  illv«r|  ike 
looked  well  and  the  fineiiwwi  was  yery  hish. 
Noe.  8, 9, 10.  Theae  ohai^gea  gaye  a  higher  gold  retnm  than  my  of  tiw  aaMysef  te 


ore.  No  aniBdent  explana£k>|i  can  b^  airigned  for  tiie  ftMt.  ThaaaaMpof  Ih^WDioa 
wen  carefolly  repeated  with  the  aame  reaolta.  Charge  No^  10  ahowa  tlie  gnatoit  tt 
foenoe  between  the  aaaayand  the  yield,  in  which  caae  it  ia  leaa  thao  fomteaa  aairf 
worth  of  gold  in  exceaa  of  the  amount  aaaomed  ftom  the  aaaay  to  be  pgaaaat  lUi 
ezoeaa  may  probably  be  accounted  for  by  errors  in  the  mani|wi1aittoti  tim  the  cnvii 
aubjeoted  to  dorine  the  treatment  in  the  pan  and  aettler.  It  ia  jpoaaible  that  the  bo- 
enry  when  atcaineS  yielded  a  trifle  more  gold  than  nanaL  The  met  la  worthy  af  neo- 
lion  that  all  the  chargea  that  show  an  ezoeaa  of  gold,  with  the  exoeptioii  of  lla.9^ 
IbUow  each  other  eonaecntiyely. 

Noa.  17, 18.  The  aab-ohloride  of  copper  waa  added  in  a  adation  of  aalt.  The  qp«- 
tlty  of  copper  waa  eqniyalent  to  the  amount  contained  in  one  oonoe  of  the  aniphaterf 
that  metaL 

No.  83.  The'  quantity  of  copper  corresponded  to  two  onnoea  of  the  awlphatacf  tti 
metaL 

Jfolw  ocoMipofiyfR^  ihe  egperimenti  igwii  ffta  8wm§e  oiu 

Noa.  1  to  7.  Fifteen  ponnda  of  mercury  added  to  tbe  aettler. 

Noa.  8  to  18.  Ten  pounds  of  merourv  added  to  the  aettl<sr. 

No.  4.  The  pan  by  mistake  ran  six  hours  instead  of  fiye. 

No.  &.  No  cause  could  bo  assisned  for  the  low  retnm  of  bullion. 

Nos.  6, 7.  The  solution  of  auD-chloride  of  copper  waa  the  aame  as  employed  vitk 
Noa.  17  and  18  of  the  Kentuck  ore. 

Nos.  11, 12.  The  solution  of  sub-chloride  of  copper  waa  the  aame  as  employed  with 
No.  83  of  the  Kentuck  ore. 

It  must  be  admitted  that  the  reanlta  obtained  In  the  above  ezperimeaitB  are  not|  in 
all  respects,  satisfactory,  nor  do  they  point  out  conduaiyely  tae  aotion  andyataetf 
salt  and  sulphate  of  copper  in  tbe  aecomposition  of  the  argentiferous  ores  by  ibo 
Washoe  process.    They  throw  some  light,  however,  upon  aeverd  important  points. 

In  considering  the  results,  as  shown  in  the  tables,  the  most  nmrked  feature  is  the 
difference  in  the  yield  of  the  gold  and  silver  bullion  extracted  from  the  two  ores  rels- 
tive  to  the  assay  value.  There  is,  with  but  one  exception,  in  every  trial  of  the  Ken- 
tuck rock  a  higher  yield  than  the  requirements  of  the  mines  demand  of  the  mills,  and, 
in  most  cases,  it  is  ver>'  much  larj^er  than  is  usnidly  return^  under  the  moat  favorable 
circumstances,  in  practical  operation.  This  is  probably  owing,  in  a  great  measure,  to 
the  larce  amount  of  mercniy  employed  in  proportion  to  the  quantity  of  ore.  The  K!eo- 
tnck  also  gave  as  favorable  results  where  mercury  alone  was  used  as  when  cbeimeal 
agents  were  added.  This  proves  very  decidedly  the  ability  of  <|nickailver,  aided  by 
heat  aud  iron,  to  decom^>o6e  the  purer  and  easily  reducible  argentiferous  minerala 

With  the  Savap^e  ore  it  may  be  observed  that  the  yield  is  in  all  cases  not  only  voy 
much  below  that  ih)m  the  Kentuck,  but  lower  than  the  aven^  returns  from  themila 
upon  ores  that  arc  not  first  subjected  to  a  roasting  process.  This  is  undoubtedly  dne 
to  the  large  percentage  of  blende  aud  galena  present,  with  which  the  precious  metals 
arc  in  combination.  The  use  of  chemical  agents  shows  a  decided  improvement  in  iJie 
production  of  bullion  from  such  ores  as  contain  large  quantities  of  base  metals.  The 
application  of  salt  aud  sulphate  of  copper  did  not  increase  the  loss  of  nieroury,  although 
in  many  charges  large  quantities  were  present  in  the  pulp.  In  the  experiments  eon 
ducted,  with  every  possible  precaution  to  rei)eat  the  precise  conditions  of  a  charge, 
usins  the  same  quantities  of  salt,  sulphate  of  copper,  and  mercury,  the  results  difler  as 
widely  as  in  those  cases  where  the  amount  of  chemical  agents  employed  are  much  less, 
or  entirely  abandoned.  The  cause  of  these  great  differences  in  the  yield  of  buUioa 
must  be  sought  elsewhere  than  in  the  varying  amounts  of  the  chemical  agents  used, 
however  important  they  may  bo,  in  certain  cases,  in  aidiing  and  assisting  decom- 
position'. A  favorable  yield  undoubtedly  depends  more  upon  the  native  condition  of 
the  mercury  thau  anything  that  is  usually  added  to  the  pulp.  Charges  8»  9, 10, 11, 
of  the  Savage  table,  ran  only  four  hours,  which  may  in  some  degree  account  for  the  low 
yield.  Charge  12  ran  five  hours  with  a  somewhat  higher  result.  It  should  be  sUlod 
that  the  mercury  of  charges  11  and  12  appeared  t*o  contain  a  small  amount  of  1^ 
which  may  have  rendered  it  partially  inactive.  Charges  21, 22,  and  23,  of  the  Eentack 
table,  were  discharged  at  the  end  of  four  hours,  without  any  marked  decrease  in  tlw 
production  of  bullion.  It  seems  probable  that  in  the  case  of  the  latter  the  minenh 
are  all  easily  reduced,  and  the  amalgamation  is  practicadly  accomplished  in  the  aUotted 
space  of  time.    In  the  case  of  the  &vage  ore  the  base  metals  are  but  di|^tly  attacii^ 


METALLURGICAL  PROCESSES.  411 

by  the  mercnrji  and  recjiiire  more  time  for  any  chemieal  ohansee  before  aroalgamntion 
can  take  place.  There  is  considerable  resemblance  between  Nos.  3  and  4  of  the  Savage 
table,  with  a  largo  excess  of  salt  and  snlphate  of  copper,  and  Nos.  6  and  7  with  a  solu- 
tion of  the  sub^hloride  of  copper.  The  reason  may  be  foand  in  the  fact  that  in  Ihe 
former  the  chloride  of  copper  formed  would  be  quickly  reduced  by  the  irou  to  the  state 
of  the  sub-chloride,  and  similar  conditions  produced  as  in  the  case  of  the  latter. 

Chemistry  of  the  process, — The  action  and  value  of  common  salt  and  sulphate  of  copper 
in  the  amalgamation  of  argentiferous  ores,  by  what  is  known  as  the  patio  process,  has 
always  been  a  somewhat  disputed  question.  Numerous  theories  have  been  advanced 
by  metallurgists  of  long  practical  experience  in  Mexico,  to  account  for  the  reduction  of 
the  sulphide  of  silver  by  the  methods  adopted  in  that  country.  The  two  which  have 
obtained  the  nio«t  prominence,  and  which  chemists  have  received  with  most  favor,  dif- 
fer very  widely  in  the  manner  the  decomposition  is  supposed  to  be  accomplished. 

The  most  plausible  theory,  and  the  one  now  generally  adopted,  is  that  of  Sonnen- 
Bchniidt.    Ho  claims  that  the  salt  and  sulphate  of  copper  react  upon  each  other,  and 

f»rodnce  sulphate  of  soda,  which  is  neutroi  in  its  action,  and  chloride  of  copper.  This 
atter  salt  then  acts  upon  the  argentiferous  sulphide,  and  yields  chloride  of  silver,  sub- 
cbloride  of  copper,  and  free  sulphur.  The  sub-chloride  reduces  a  second  x>ortion  of  the 
ealphide  of  silver,  and  causes  the  formation  of  an  additional  amount  of  the  silver 
ohloride,  and  sub-sulphide  of  cop])er.  The  silver  salt  is  then  attacked  by  the  mercury ; 
calomel,  or  sub-chloride  of  mercury,  is  produced,  while  metallic  silver  is  set  free,  which 
combines  with  a  second  port-ion  of  the  mercury,  as  amalgam. 
The  following  chemical  equations  show  the  reactions : 

NaCl  -4-  CuOSOa  =  NaOSO,  +  CuCl 
2  CuCi  H-  AgS  =  AgCl  H-  CuaCl  -f  S 
CuaCl  -f  AgS  =  AgCl  H-  Cua  8 
AgCl  +  Hg  =  Agfig  +  HgaCl. 

Bowring,  an  English  metallurgist,  on  the  other  hand,  denies  that  any  of  the  sulphide 
of  silver  is  chloridized,  and  asserts  that  before  amalgamation  takes  i)lace,  metaUic  sil- 
ver is  first  produced.  He  claims  that  chloride  of  copper,  in  contact  with  mercury, 
forms  the  sub-chloride  of  both  metals.  The  sub-chloride  of  copper,  in  contact  with  the 
oxygen  of  air,  is  converted  into  an  oxychloride,  which,  in  turn,  acts  upon  the  sulphide 
of  silver,  and  liberates  the  metal  in  a  free  state,  by  oxydizing  the  combined  sulphur. 
These  reactions  are  expressed  as  follows : 

2  CuCl  -f.  2  Hg  =  CuaCl  +  HgaCl 
CuaCl  +  O  =  CuCl  CnO 

3  (CuCl  CuO)  H-  AgS  =  Ag  -I-  S0»  -I-  3  Cu,Cl. 

Although  oxychloride  of  copper  may  possibly  be  found  at  times,  there  does  not  a]>> 
pear  to  be  any  decided  evidence  that  such  is  the  case  in  practical  operations,  or  that 
It  decomiKwes  the  sulphide  of  silver,  while  the  experimeute  already  reconled  show  con- 
clusively that  both  the  chlorides  of  copper,  under  favorable  circumstances,  dochlori- 
dize  the  argentiferous  sulphurets.  The  experiments,  however,  would  seem  to  indicate 
that  the  action  of  the  chloride  of  copper  was  much  more  intense  than  that  of  the  sub- 
chloride.* 

•  Mr.  Bowring's  venr  ingenious  arguments  may  be  found  in  lire's  Dictionary  of  Arts, 
etc.,  vol.  iii,  p.  064.  Lonclon,  18G7.  He  urges  the  following  considerations  against  the 
theory  of  the  formation  of  chloride  of  silver  and  its  decomposition  by  mercury  in  the 
patio: 

1.  Ores  containing  silver  combined  with  chlorine  only,  are  considered  by  Mexican 
iininers  most  difficult  of  reduction,  causing  thrice  the  loss  of  mercury,  nnd  rendering 
*the  process  much  more  tedious  than  those  containing  sulphides  only.    The  amalgams 

from  chloride  ores  and  from  sulphide  ores  are  very  different  in  appearance.  The  chlo- 
rides instantly  attack  the  quicksilver,  coating  its  globules  with  calomel — whereas  sul- 
phides leave  it  bright,  proving,  as  Mr.  Bowring  claims,  that  they  are  not  transformed 
into  chlorides  of  silver  during  the  process,  and  then  decomposed  by  the  mercury. 

2.  It  is  true  that  a  strong  solution  of  the  chloride  of  copper,  mixed  with  a  solution  of 
salt,  and  place*!  in  contact  with  sulphide  oi  silver,  will,  arter  some  time,  form  chloride 
of  silver  and  sulphide  of  copper ;  but  the  amouut  of  sulphate  of  copper  introduced  in 
the  patio  process  being  sometimes  less  than  one  ounce  and  never  more  than  eight 
ounces,  to  70  pounds  of  water,  could  not  give  a  sufficiently  concentrated  solution  to  per- 
mit this  reaction. 

3.  An  inHi»ectioir  of  the  formnlfls  given  in  the  text  shows  that,  on  one  hypothesis,  sul- 
phur is  set  frfio,  and  on  the  other,  (Ik) wring's,)  sulphuric  acid  is  formed.  That  thelat 
ter  is  really  the  case,  Mr.  Bowring  claii^s  on  the  strength  of  the  following  experiment : 
Bich  ore,  containing  sulphide  of  silver,  is  mixed  with  oxychloride  of  copiter  in  a  solu- 
tion of  comoion  salt,  and  mercury  is  added  at  ordinary  temperature.  In  about  an  hour 
the  whole  of  the  silver  will  have  become  amalgamated,  when,  after  separating  all  the 
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Hie  mpUoftHon  and  modifioatioii  of  the  aomlganiaitl0n  pwieew^  ■•  pnctieed  It 
Washoe, luw  ocoaaioned  amonjg;  experienced  mill-men  gxead  doubt  ■•  to  t&e  Iwniaifiil 
xeanltB  deriyed  from  the  noe  ofany  ohemioal  agents  at  preeent  mixed  with  the  otOi  Tkk 
donbt  is  oecanoned,  or  at  least  s^ngthened,  dv  the  growing  onatom  of  late  yemtf 
decreasing  the  quantity  of  salt  and  snlphate  of  oopper  added  to  the  ^uum  withsil 
apparent^  dimmishing  the  product  of  bullion.  Many  amalgamaton  now  afiitoin  ftosi 
the  use  of  both  reagenu;  others  add  a  small  quantity  of  the  snlphate  of  oopper,  hal  as 
salt.  In  a  few  instances,  the  custom  is  to  throw  in  onlv  a  little  of  the  latter,  wliilsii 
many  mills  the  rule  is  to  employ  a  small  amonnt  of  botn  subetanoe^  owing  to  a  BUgH 
preiadice  against  the  abandonment  of  **  chemicals'*  altogether. 

The  action  exerted  by  these  two  reagents  in  the  i>an  would  appear  clearly  to  inil* 
oate  that  the  benefits  derived  from  their  use  are  partly  to  aid  In  ooavertinc  the  ssl- 
phide  into  chloride  of  silver,  as  in  the  patio,  and  partly  to  decompose  auoh  minenksi 
are  hut  sliglitly  attacked  by  the  mercury.  In  the  Washoe  proceso,  ho wover,  the  laiigi 
quantity  ra  iron  present  must  tend  greatly  to  produce  sub-chloride  of  oopper  almost  si 
soon  as  the  chemical  agents  are  thrown  into  the  pulp. 

Notwithstanding  the  importance  of  conmion  salt  and  snlphate  of  copper  in  thepatfis^ 
and,  under  certain  conditions,  io  the  pan,  their  value  must  be  donsioered  as  only  see> 
ondary  in  the  decomposition  of  a  largo  proportion  of  the  Comstock  ores.  Tlie  ailvsa- 
tages  derived  from  tneir  use  are  shown  to  be  exerted  chiefly  upon  aooh  minerals  ai 
blende  and  galena,  which  are  but  slightly  attacked  by  the  mercury.  Bat  the  amooBti 
employed  are  in  most  cases  too  small  to  effect  any  very  favorable  results.  On  the  othflr 
hand,  if  a  sufiSciently  large  proportion  of  the  reagents  are  consumed  in  the  pulp,  ia 
order  to  produce  the  benSScial  returns,  it  is  alwavs  at  the  expense  of  preser\'iog  the 
necessary  purity  of  the  meroury.  The  quantity  of  salt  deemed  necessary  by  mill-mea 
varies  from  one-qnarter  of  a  pound  up  to  seven  or  eight  pounds  per  ton.  8<utfGely  any 
two  establishments  have  the  same  rule.  Its  action  upon  the  ore,  without  sulphate  of 
oopper,  in  producing  any  marked  results  may  well  be  doubted.  The  consnmption  of 
the  snlphate  of  oc^per  also  depends  upon  the  ideas  of  the  amalgamatota,  out  thi 
amounts  do  not  difter  so  widely  ns  in  the  case  of  the  ohloride  of  sodinm.  It  nmgM 
fron^  one-qnarter  of  a  iKmnd  to  three  pounds  per  ton. 

The  addition  of  the  sulphate  without  salt  is.  of  late  years,  a  commoD  praetieo.  Hi 
opinion  among  those  who  work  their  ore  in  this  way  is,  that  it  gives  a  little  belter 
yield  than  when  mereury  alone  is  employed,  particularly  where  the  ore  indicates  tlN 
presence  of  galena  in  any  considerable  amount,  in  which  case  it  is  said  to  quicken  tbt 
mercury,  and  render  it  more  energetic.  Continued  experience  appears  to  dotermine 
this  fact  with  a  cousiderablo  degree  of  certainty.  In  working  ores  containing  ouly  s 
small  percentage  of  lead,  tho  qnicksilvor  very  soon  becomes  dull  and  inactive,  or,  sis  it 
is  technically  termed,  it  sickens,  and  tbe  yield  from  the  -pan  is  consequently  lov. 
Lead  is  one  of  the  most  deleterions  metals  in  destroying  the  am^gamating  energy 
of  mercury,  and  at  the  same  time  is  very  rapidly  absorbed  when  tho  two  roetols  an 
bronght  into  contact.  Snlphate  of  copyter  possesses,  to  a  certain  extent,  the  property 
of  expelling  lea<l  from  mercuiy,  copper  being  amalgamated  and  sulphate  of  lead  formed 
at  the  exjiense  of  tlio  sulphnric  acid  of  the  copper  salt.  If  a  concentrated  solntioa  of 
sulphate  of  copper  be  allowed  to  stand  upon  lesui-amalgam  the  action  takes  place  qoiti 
rapidly,  mcrcar^'  containing  lead  acting  much  more  energetically  u^mhi  tho  copper 
solution  than  when  perfectly  pure.  This  salt,  however,  does  not  appear,  under  any 
circnmstances,  to  possess  the  power  of  complotely  driving  out  the  lead.  Another 
advantage  derived  from  the  addition  of  a  small  quantity  of  the  Snlphate  of  copper  it 
that  mercury,  under  certain  conditions,  when  expose<l  to  the  solution,  forms  a  mioate 
amount  of  copper-amalgam^  which  causes  the  metal  to  act  with  a  Homewbat  greater 
intensity  in  tho  dccomiiosition  of  the  silver  sulphide  than  when  perfectly  pnre.  Iron, 
as  a  reducing  agent,  in  the  pan  process,  probably  plays  on  important  part  in  bringiog 
abont  the  favorable  results  obtained.  This  may  occur  in  three  ways :  First,  it  oida,  in 
a  great  measure,  the  decomposition  of  the  chloride  of  silver;  secondly,  it  reduces  tbe 
calomel  funned  dnriug  tho  operation ;  tho  chlorine,  combining  with  the  iron,  goes  into 
solution,  and  the  heavy  metal  is  liberated.  In  this  way  it  not  only  prevents  a  chemieftl 
loss  of  mercnry  but  also  serves  to  keep  the  surface  of  that  metal  bright  and  dean, 
which  otherwise  might  be  coated  with  a  thin  film  of  sub-chloride,  which  would 
greatly  destroy  its  activity;  thirdly,  it  undoubtedly  assists  directly  in  the  amalgama- 

soluble  salts  by  filtration,  a  test  with  chloride  of  barium  precipitates  snlphate  of  be- 
ryta  equivalent  in  quantity  to  tbe  sulphur  which  has  become  acidified. 

Whatever  may  be  the  case  in  the  patio  process,  it  seems  to  me  that  Bowring's  theoiy 
does  not  agree  with  tlie  facts  of  the  pan  process.  In  this  case,  the  ores  of  chloride  « 
silver  are  considered  the  easiest  of  reduction ;  and  the  best  method  hitherto  discovered 
for  the  treatment  of  refractory  ores  involves  their  chlorination  preparatory  to  amal- 
gamation. But  tho  notion  that  the  pan  reactions  are  tho  same  as  those  of  the  patio^ 
though  quite  common,  is  not  necessarily  true.  One  great  difference  is  in  the  amount 
of  exposure  to  the  air,  and  this  alone  would  be  sufficient  to  account  for  the  presence  yf 
oxyciloride  of  copper  in  the  patio  and  not  in  the  pan. — R.  W.  R. 


METALLUBQICAL  PROCESSES. 


413 


tion,  where  the  two  metals  are  bron^ht  into  close  contact  with  the  easily  rodnoiblo 
luipburets.  The  successful  and  continued  operations  in  Washoe,  without  the  aid  of 
toy  other  chemical  agents,  sufficiently  prove  this  statement.  The  expei'iments  already 
cited  in  treating  argentite  and  iron  filings  with  mercury  confirm  the  fact.  Humboldt, 
in  speaking  of  the  amalc^amation  problem  in  Mexico,  draws  attention  to  thin  point  and 
remarks  upon  the  rapidity  with  which  amalgamation  was  secured  when  the  two 
metalB  were  triturateu  together  with  argentite.  This  action  of  iron  is  obtained  not 
only  from  the  constant  agitation  maintained,  which  brings  the  pulp  and  metal  in  con- 
tact with  the  sides  and  bottom  of  the  pan,  bnt  also  from  the  amount  of  iron  dissscm- 
inated,  in  a  fine  condition,  through  the  ore,  produced  by  the  wear  of  the  stamps,  shoes, 
and  dies. 

This  consumption  of  metal  from  the  batteries  and  pans  varies  very  much  in  the  dif- 
Terent  mills,  depending  partly  upon  the  details  of  construction  and  grindiufj^  effects  of 
the  pans  and  partly  upon  the  hardness  of  the  castings  employed.  The  following  figures 
Drom  two  mills  serve  to  show  the  quantity  of  iron  reaching  the  pulp  from  this  source, 
ner  ton  of  ore  worked.  The  quantity  of  ore  treated  is  sufficiently  large  to  afford  a  very 
uur  estimate  of  the  metal  consumed :  • 


Tons  of  ore  worked. 

Loss  of  iron  in  batteries. 
(Pounds  iHjr  ton  of  ore.) 

Loss  of  iron  in  pans. 
(Pounds  per  ton  of  ore.) 

TotaL 

14,000 
12,236 

2.78 
2.10 

9.42 
7.14 

12.20 
9.24 

The  fine  iron  coming  to  the  ore  in  this  way  is  very  ccmsiderablo  in  proportion  to  the 
other  minerals  present.  If  ten  pounds  per  ton  are  added  from  this  source  it  is  equal 
to  one-half  of  one  per  cent.  In  the  Kentuck  ore,  of  which  an  analysis  has  been  given, 
there  in,  including  the  iron  from  the  batteries,  less  than  2^  per  cent,  of  ore-bearing 
minerals  present. 

Mercury  and  iron,  under  the  proi)er  conditions,  undonbtedly  are  the  principal  agents 
in  the  extraction  of  the  precious  metals  by  the  Washoe  method.  The  results  depend, 
however,  in  a  great  measure,  upon  the  mechanical  treatments  employed  to  reduce  the 
ore  to  an  exceedingly  fine  state  of  division,  and  to  maintain,  with  the  proper  degree  of 
consistency,  a  constant  agitation  of  the  entire  muss ;  the  essential  conditions  of  the 
amalgamation  being  that  the  mercury  should  bo  thoroughly  incorx>orated  in  the  pulp, 
and  every  particle  of  the  reducible  minerals  brought  in  direct  contact  and  triturated 
with  the  metal,  in  the  manner  so  well  accomplished  by  the  friction  and  grinding  action 
of  the  pan.  The  mercury  should  also  at  all  times  retain  a  bright,  clean  surface,  free 
from  any  film  of  metallic  salts,  snch  as  sub-chloride  of  mercury  or  sulphate  of  lead, 
and  any  coating  of  oil  or  grease.  The  slightest  tarnish  appears  to  retard  very  greatly 
the  activity  of  the  metaL  The  iron  seems  to  act  as  an  electro-chemical  agent;  the 
imme<liate  contact  of  the  two  metals,  aided  by  heat  and  friction,  causing  a  local  electric 
current,  which  renders  the  amalgamating  energy  of  the  mercury  much  more  intenne. 
Mercnry,  when  perfectly  pure,  does  not  apparently  possess  to  so  ^eat  an  extent  the 
power  of  taking  up  other  metals,  or  ^f  deoomposing  mineral  combinations,  as  when  it 
Lolds  a  minute  quantity  of  some  foreign  metal  in  solution.  The  experience  among 
amalgamators  in  Mexico  is  that  the  yield  of  ^old  is  increased  by  the  presence  of 
ailver;  also,  that  the  latter  metal  is  extracted  with  greater  facility  if  a  considerable 
proportion  of  the  amalgam  is  already  present.  This  opinion  is  held  by  most  mill-men 
m  Washoe. 

It  is  stated  by  some  writers  upon  the  question  that  silver  is  absorbed  with  increased 
activity  when  copper  is  euiploycHl,  and  as  the  former  is  amalgamated  the  latter  will  be 
expelled.  Both  iron  and  copper  cause  the  formation  of  copper-amalgam.  On  the 
otner  hand,  sulphate  of  copp<*r  exhibits  a  tendency  to  drive  out  lead.  Karsten  men- 
tiona  the  property  of  this  salt  to  purify  the  mercury  from  both  zinc  and  antimony. 
Any  one  who  has  witnessed  the  intensity  which  sodium-amalgam  exerts  cannot  fail  to 
have  been  impressed  with  the  rapidity  with  which  it  attacks  gold,  silver,  and  silver 
eompouQfls ;  yet  its  application  in  Washoe,  in  practical  operations,  did  not  give  such 
results  as  would  warrant  its  general  introduction  in  the  process. 

Although  the  presence  of  a  small  quantity  of  several  metallic  bodies  enhances  the 
amalgamating  energy  of  the  mercnry,  yet  a  slight  excess  "  sickens''  it ;  that  is,  it  loses 
its  fluiditv  and  becomes  dull  and  inactive.  The  peculiar  phenomena  attending  the 
mercnry,  by  which  lioth  electro-positive  and  electro-negative  metals  are  absorbed,  and 
the  effects  which  they  produce  m  increasing  or  neutralizing  its  action,  are  very  little 
vnderstood. 

The  loss  in  quicksilver  during  the  operation  arises  from  two  sources ;  the  one  me- 
dianical,  the  other  chemical.    The  former  depends  largely  upon  the  maimer  in  which 
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the  final  washing  from  the  ^p  !■  conducted;  iha  aeparatioii  bohig  imm  oc 
feet  according  to  the  akill  and  care  with  which  it  is  executed.    A  conaideni 
tlt7  of  the  metal,  however,  is  so  cat  u))  and  ground  to  snch  a  fine  otatobf  diTisioBrtikiU 
it  18  impossible  to  save  it.    The  chemical  loss  is  occaskmed  by  the  fiMrmotion  of  ifai 
chlorides  of  mercury,  which  escape  with  the  tailings. 

In  the  patio  the  chemical  loss  is  frequently  Tery  consideiable;  Hie  Mnonntacf  jSftp- 
mon  salt  and  magistral  employed  are  lazse,  while,  at  the  some  time,  thMera  is  Doieda»!> 
ing  agent  present  to  act  upon  the  calomel  formed,  as.  is  the  case  In  the  pan.  In  lbs 
pado  the  loss  \h  said  to  increase  in  proportion  to  tne  richness  of  the  ore  in  the  sulphu*' 
ets  of  silver,  owing  to  the  fisct  that  for  every  atom  of  chloride  of  aQver  redBced  by  tte 
meronry  a  corresponding  atom  of  the  latter  metal  is  consumed  as  sab-ehlotidei 

In  the  Washoe  process  the  chemical  loss  would  seem  to  be  small  in  pcopcntion  to  fts 
entire  consumption.  This  is  probably  due  to  the  beneficial  effects  orthe .  iron,  whidh 
combines  with  the  chlorine  of  the  calomel,  setting  the  quicksilver  Ikee. 

The  more  the  metal  is  irround  the  more  it  mnsc  be  cut  np,  and  the  greater  the  dift- 
cnlty  in  recovering  it.  Now.  if  the  consumption  of  iron  is  assumed  to  meosnn  thi 
grinding  efl^t  exerted  by  the  pan,  ^e  relation  between  tbe  loss  of  mezenry  and  thai 
of  iron  should  be,  in  a  certain  aeffree,  proportionaL 

The  following  table,  compiled  from  the  results  of  several  ibills,  fhmlBhes  seme  intn- 
esting  details  in  regaid  to  the  loss  of  mercury : 

Fort  1  shows  that  the  loss  of  mercury  is  independent  of  the  consomptloB  of  cbemieal 
agents. 

Part  8  shows  that  the  loss  of  mercury  is,  in  some  measure,  dependent  upon  tiie  eon- 
sumption  uf  the  iron  of  the  pan. 


1. 

8. 

Tons  of  ore. 

PDonds  per  ton  of  on. 

PdaodA  pttr  too  of  on. 

Salt 

Sulphate    of 
copper. 

SalphuTioadd. 

• 

MercQzy. 

Iron. 

Afaeewy. 

5^400 
8,605 
4,tl3 

a33 
1.74 

1.5a 

3.00 
1.38 

a  19 

0.31 

l.M 

1,39 

1.34 

t3:i 

.79 

9.43 
9.79 
u.39 
7..')0 
7.14 

L54 

6.03 
9.00 

1.38 
1  38 

35,000 
7,523 

1.S 
LOO 

The  foUowlDg  is  the  result  of  an  analysis  of  some  artificiul  crystals  of  Wnshoe  amal- 
gam: 

Morcury '7.5.04 

Silver , !M.lS 

Gold 71 

They  have  tho  composition,  very  closely,  of  three  atoms  of  mercur>'  to  one  of  ailvec. 

From  the  fore«^oiug  cousiderations  of  the  priuc^pal  features  of  the  Washoe  proceai  it 
appears — 

That'  the  ore  consists  chiefly  of  native  gohl,  native  silver,  and  argentiferous  sul- 
phnrets,  associatud  with  varying  prot>uitiun8  of  blende  and  galena. 

That  the  action  of  chloride  of  sodium  aud  sulphate  of  copper  iu  the  pan  produces 
chloride  of  copper. 

That  tho  presence  of  metallic  iron  ncccssjirily  causes  the  formation  of  the  sub-chlo- 
ride of  copper. 

That  l>oth  the  chlorides  of  copper  asHist  in  the  reduction  of  the  ore  by  chloridizin^ 
the  sulphnrets  of  silver,  and  in  decomiiosing  the  sulphurets  of  lead  aud  zinc. 

That  sulphate  of  copper  enhances  tlie  auial<;:unating  energy  of  mercury,  by  causiog 
the  formation  of  a  small  quantity  of  copper-auialgani.    It  also  tends  to  exiK'lthe  load. 

That  notwithstanding  the  importance  of  chemical  agents,  as  above  indicated,  the 
quantities  added  t^)  the  pulp,  in  the  ordinary  practice  of  Washoe  mills,  are  too  smsUto 
effect  any  very  beneticisd  results. 

That  mercury  and  iron,  aided  by  heat  and  friction,  are  the  principal  agents  iu  the 
extraction  of  the  precious  metals  by  the  Washoe  process. 

That  the  essential  conditions  in  the  anial(^:imation  of  the  gold  and  silver  are  that  the 
mei*cnry  be  kept  perfectly  bright  and  pure,  lu  onler  to  produce  a  direct  contact  of  that 
metal  with  the  iron  aud  Kulphido  of  silver. 

That  the  cousuui])tion  of  mercury  in  tbe  Washoe  process  may  be  considered  chiefly 
a  uechauical,  and,  only  to  a  limited  extent,  a  chemical  loss. 
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The  Washoe  process  in  Oioyhee^  Idaho. — ^I  am  indebted  to  Mr.  John  M. 
^dams,  the  superintendent  of  the  O^'yhee  and  other  mills  at  Silon  City, 
[daho,  for  interesting  notes  upon  certain  details  of  the  pan  process  as 
practiced  by  him. 

The  chemicals  employed  for  different  purposes  connected  with  the 
Eunalgamation  are  salt,  sulphate  of  copper,  sulphate  of  iron,  sal  am- 
moniac, sulphuric  acid,  potash,  gum  catechu  and  cyanide  of  potassium, 
of  which  sal  ammoniac  and  sulphate  of  iron  are  used  by  some  mill-men 
of  the  district,  but  not  by  Mr.  Adams.  Chemical  action  is  also  due  to 
the  quicksilver,  the  iron  pans,  the  friction  of  the  grinding  surfaces,  and 
the  heat  given  by  the  introduction  of  steam. 

The  exact  effect  of  some  of  the  chemicals  is  a  moot  question.  Mr. 
Adams,  whose  scientific  tnnniug  and  practical  experience  entitle  his 
3pinion  to  great  respect,  speaks  substantially  as  follows  concerning  the 
object,  as  connected  with  the  Owyhee  ores. 

He  does  not  think  that  salt  alone  chloridizes  the  ore  in  the  pans, 
though  it  exercises  a  stimulating  effect  of  some  kind  upon  the  amalgama- 
tion, as  he  has  proved  to  his  own  satisfaction  by  working  different 
i^harges  of  the  same  ore  with  nothing  but  quicksilver,  and  witli  nothing 
but  salt  and  quicksilver.  He  finds,  however,  that  the  efi'ect,  though 
ilecidedly  beneficial,  is  not  very  strong.  I  am  inclined  to  infer  from 
these  observations  that  the  salt  does  decompose,  and  therefore  chloridizo, 
certain  minerals  in  the  ore,  i)ossibly  blende  and  galena,  and  that  these 
oiinerals  are  minor  elements  of  the  ore. 

Sulphate  of  copper,  when  added  alone  to  the  quicksilver  in  the  pan, 
assists  !he  amalgamation.  This  Mr.  Adams  explains  as  follows:  the  sul- 
phate of  copi)er  is  decomposed  in  contact  with  the  iron  of  the  pan,  form- 
ing sulphate  of  iron  and  metallic  copper  5  the  latter  continues  the  de- 
composition of  already  partially  decomposed  silver  sulphurets  in  the  ore. 
But  this  effect  does  not  amount  to  a  complete  reduction  of  the  silver 
lulphurets ;  which,  indeed,  cannot  be  accomplished  with  either  salt  or 
»ulphate  of  copper  alone. 

These  two  chemicals  together,  however,  give  rise  to  a  strong  rcdacing 
igent,  the  sub  chloride  of  copper.  Mr.  Adams  finds  that  this  substance, 
employed  in  the  proper  proportion  and  lor  a  sufficient  time,  will  entirely 
ediice  any  of  the  minerals  of  silver,  except  those  containing  antimony, 
vhieh  salt  and  sulphate  of  copi)er,  even  employed  together,  fail  to 
ittack. 

Any  effect  from  sulphate  of  iron  or  sal-ammoniac  he  has  failed  to 
liscover.  Sulphuric  acid  will,  to  a  certain  extent,  decompose  sulphides 
»f  iron  and  co[)per,  thus  freeing  some  gold ;  and  it  attack^  in  a  similar 
nanner  argentiferous  compounds  of  iron,  lead,  and  copper  which  do  not 
contain  antimony.  Moreover,  if  kerosene,  tar,  or  uiachine-grease,  gets 
nto  the  pan  with  the  pulp,  suli)buric  acid  will  destroy  it,  and  thus  pre- 
rent  the  contamination  of  the  quicksilver,  which  is  detrimental  to  amal- 
gamation. This  acid  also  serves  to  keep  clean  the  suri'ace  of  the  iron  of 
he  pan,  which  is  thus  enabkid  to  exert  continuously  the  reducing 
iction. 

Frequently  tallow,  grease,  and  candle-ends  are  brought  in  the  ore  from 
he  mines,  and  pass  into  the  pulp,  where,  if  not  counteracted,  they  will 
:oat  the  mercury.  The  use  of  potash  in  the  pan  destroys  the  grease, 
lud  frequently,  in  drawing  a  charge  into  the  settler,  a  thick  scum,  like 
of^soap,  will  be  seen  floating  on  the  surface  of  the  liquid,  while  the 
[uicksilver  conies  out  perfectly  clean  and  as  bright  as  a  mirror. 

Cyanide  of  potassium  has  a  beneficial  effect  in  the  pan ;  but  its  use  in 
dequate  quantity  is  too  expensive  at  present  prices,    it  may  be  em- 
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ployed  with  advantage,  however,  to  clean  the  qnieksilver,  or  to  ooDeci 
It  when  floured  or  granulated.    Gnm  catechu  also  is  a  oleanaing  agent 

The  mill  process  at  Owyhee  is  essentially  the  Washoe  process.  In  Ike 
Owyhee  mill  the  ore  is  broken  in  a  Blake  emsher,  and  delivered  to  Ike 
stamp-batteries,  where  it  is  pulverized  with  water,  and  dischaiged 
though  screens,  having  144  holes  per  square  inch,  into  tanks.  In  vSm 
the  pulp  settles,  and  the  water  passes  through  other  8ettliBg4anks  aad 
out  of  tiie  mill  to  the  slime  reservoirs,  of  which  there  are  five.  In  fhew 
the  light  slimes  are  precipitated,  to  be  reconveyed  by  means  of  a  tn» 
way,  bull-wheel,  rope,  and  car,  to  the  mill  for  further  treatmenti 

The  pulp  is  taken  by  means  of  a  car  finom  the  battery-taoks  tolki 
pans.  Here  it  is  mixed,  ground,  and  amalgamated  for  six  honn,  stem 
uid  chemicals  being  employed  to  assist  the  process.  From  tiie  panslki 
charge  passes  into  settlers,  thence  into  agitators,  thence  to  HangerCoii 
concentrators  and  Evans's  riffles;  and  Anally,  tlie  tailinga  pass  owa 
string  of  blanket-sluices.  The  average  yield  of  this  mill,  without  leefc 
oning  the  results  of  the  reworking  of  the  slimes,  is  82  per  oent^  of  Iki 
fire  assay.  This  must  certainly  be  regarded  as  the  most  sooceesfU  !» 
plication  of  the  Washoe  process  in  the  country.  The  chaneter  of  m 
ores  no  doubt  facilitates  their  economical  reduction ;  but  the  eztraoidiB- 
ary  efficiency  of  the  mill  is  certainly  due  in  large  part  to  weU-oonslnietel 
machinery  and  to  most  skillful  and  faithM  superintendence.  ocN^kd 
with  constant  study  of  the  mechanical  and  metallurgical  protdems  ia- 
volved.  ^ 

Those  who  And  in  the  supposed  imperfections  of  this  or  that  proeeH 
an  excuse  for  heavy  losses  of  the  precious  metals  in  reducing  ores  wodd 
do  well  to  note  such  instances  as  this  and  prcAt  by  the  example. 

The  Washoe  process,  as  practiced  by  the  Meadow  Valley  Mhiiiig  Gon- 
pany  in  Ely  District,  Nevada,  is  described  in  the  article  upon  JUncolD 
County  in  this  repoit. 
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CHAPTER    XIV. 

CHLOEINATIOJSr. 

The  extraction  of  gold  by  cblorination  was  iDtroduced  by  the  cele- 
brated metallurgist^Plattner,  a  professor  in  the  School  of  Mines,  at  Frei- 
berg, Saxony.  It  is  practiced  in  a  few  localities  in  Silesia,  Hungary, 
Transylvania,  etc.,  and  is  acknowledged  to  be  the  most  complete  method 
of  gold  extraction  on  a  large  scale.  It  was  first  introduced  in  this  coun- 
try, thirteen  years  ago,  by  G.  W.  Deetken,  of  Grass  Valley,  California, 
a  skillful  metallurgist,  who  has  added  some  mechanical  improvements  to 
the  process,  and  successfully  overcome  many  diiEculties  arising  in  its 
local  application.  In  the  present  chapter  a  general  outline  of  the  method 
will  be  given.  For  more  detailed  information  recourse  may  be  had  to 
the  work  of  Mr.  Guide  Kiistel  on  Concentration  and  Chlorination,  pub- 
lished in  186S  at  San  Francisco ;  and  for  later  improvements  and  partic- 
ulars not  contained  in  that  work,  to  Mr.  Deetken  himself,  who  still 
resides  in  Grass  Valley,  and  may  be  considered  the  best  authority  on 
the  subject 

The  principle  involved  is  the  transformation  of  metallic  gold,«by  means 
of  chlorine  gas,  into  soluble  chloiide  of  gold,  (the  aurum  potabUe  of  the 
alchemists,)  which  can  be  dissolved  in  cold  water,  and  precipitated  in 
the  metallic  state  by  sulphate  of  iron,  or  as  sulphide  of  gold  by  sul- 
phoreted  hydrogen  gas.  This  precipitate  may  then  be  filtered,  dried, 
and  melted  with  suitable  fluxes,  to  obtain  a  regulus  of  malleable  gold. 

From  this  brief  statement,  it  follows  that  the  following  conditions  are 
necessary  to  the  success  of  the  process : 

1.  The  gold  in  the  material  subjected  to  the  chlorine  must  be  in  a 
jnetallic  state,  and  accessible  to  the  gas. 

2.  There  must  be  no  other  substances  in  the  charge  which  will  unite 
"With  free  chlorine,  since  this  would  occasion  a  great  waste  of  gas,  and  a 
failure  in  the  desked  separation  of  gold  from  other  metals. 

3.  There  must  be  nothing  in  the  chlorine  employed  which  will  attack 
^md  render  soluble  other  metals  or  bases;  since  this  would  render  the 
sabsequent  solution  and  precipitate  impure. 

4.  There  must  be  no  reaction  in  the  mass  treated  with  chlorine  which 
^1  prematurely  precipitate  the  gold  before  the  final  solution  is  obtained 
and  drawn  off. 

5.  In  a  word,  it  is  required  that  all  the  gold,  and,  if  possible,  nothing 
^Ise,  shall  be  obtained  in  the  final  solution.  Precipitation  and  meltiug 
then  present  no  special  difi&culties. 

The  process  naturally  divides  itself,  therefore,  into  the  preparation  of 
the  ore  for  the  action  of  chlorine  j  the  preparation  of  the  chlorine;  the 
^orination  proper ;  and  the  lixiviation,  precipitation,  and  melting. 

PBELIMINABT  TBEATMBNT  OF  THE  ORE. 

Ores,  consisting  of  quartz  and  free  gold,  without  admixture  of  other 
earths  or  sulphurets,  require  no  further  preliminary  treatment  than 
reduction  to  powder.  As  the  material  subjected  to  chlorination  has 
almost  invariably  been  concentrated  mechanically  beforehand,  no  appa- 

n.  Ex.  10 27      • 
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ratus  tor  crusliiiipf  or  concentration  is  usually  connects  with  chloriDft- 
tion  works.  In  this  account  it  will  be  assumed  that  the  raw  ore  haaii 
all  cases  been  finely  pulverized.  ' 

Ores  containing  sulphurets  or  arseniurets  are  prepared  by  roasting. 
That  this  class  must  comprise  most  of  the  ores  treated  by  ciiloriuatioi 
is  evident  when  it  is  considered  that  the  presence  of  these  comiM)unds 
is  the  chief  obstacle  to  successful  amalgamation,  and  that  the  concen- 
tration of  the  tailings  from  amalgamating  mills  is  practically  a  collection 
of  the  sulphurets  and  arseniurets  which  they  contain. 

The  object  of  roasting  is  to  convert  the  base  metals  into  oxides  that 
will  not  unite  with  the  chlorine,  and  to  leave  the  gold  in  a  condition 
suitable  for  its  chlorination.  The  latter  object  may  he  defeated  by  ow 
of  three  causes.  The  gold  in  the  ore  may  be  in  coarse  particles,  which 
chloridize  too  slowly  for  practical  economy.  For  this  i^eason,  ore  cod- 
taining  coarse  gold  is  not  treated  by  the  chlorination  process.  Again, 
the  gold  may  be  alloyed  with  silver,  the  chloride  of  which  is  insolobte, 
and  may  form  a  coating  u])on  the  particles,  preventing  the  complett 
chlorination  of  the  gold.  Kiistel  thinks  that  gold  of  very  low  finene^ 
contJiining  from  40  to  50  per  cent,  of  silver,  will  probably  resist  the 
chlorination,  uidess  it  is  in  the  finest  state  of  xjulverization.  In  sack  a 
case,  as  indeed  wherever  there  is  silver  to  be  extracted,  some  modifica- 
tion of  the  Plattner  process,  such  as  the  lixiviatiou  with  chlorinated 
brine,  must  be  employed.  This  will  be  alluded  to  hereafter.  Finallj, 
it  is  possible,  though  perhaps  not  demonstrated  as  yet,  that  other  sab- 
stances,  such  as  oxide  of  iron,  for  example,  nmy  coat  the  gold  and  hin- 
der the  action  of  the  chlorine.  This  evil  (if  it  exists)  is  remedied  ly 
an  addition  of  salt  in  roasting.  I  speak  with  some  doabt  on  thu 
l)oint,  though  the  efficacy  of  the  use  of  salt  in  roasting  some  ores  for 
chlorination  is  undoul>ted.  r>ut  the  nature  of  this  benefit  mav  be  other- 
wise  explained  than  by  supposing  it  to  consist  in  the  removal  of  a  coat- 
ing from  the  gold.  If  the  latter  were  the  case,  then,  it  seems  to  me, 
salt  would  always  bo  necessary  in  the  preliminary  roasting  j  but  this  is 
not  the  case.  Experiments  in  Colorado  (see  page  346  of  nj^'  last  rci>ort) 
have  indicated  that  a  coating  is  Ici't  upon  gold  in  tlie  roasting  of  auriferous 
suli)hurets,  that  it  is  probably  oxide  of  iron,  and  that  it  may  be  removed 
by  the  addition  of  salt  toward  the  end  of  the  roasting";*  but  while 
this  coating  may  bo  sutiicient  to  prevent  close  contact  of  gold  and  quick- 
silver, and  so  hinder  amalgamation,  it  does  not  necessarily  follow  that 
it  will  jirevent  the  action  of  chlorine  gas. 

Turning  to  consider  the  iirst  object  of  roasting,  the  oxidation  of  the 
base  metals,  we  lind  that  it  must  be  conducted  with  great  skill  and  care 
to  insure   the  success  of  the  subsequent  chlorination.     The  following 

*  Of  the  btuieficial  eflect  of  salt  in  the  roastiug  of  auriferous  ores,  prnUniiDaiT  to 
amnlgaination,  I  entertain  little  doubt.  The  experiment*  in  Colorado,  liero  refemil  to, 
were  those  of  Mr.  Briickuer,  with  his  roai>ting-e.vlin<lei's.  They  are,  i>erh;ips,  cc:rroU>- 
rated  by  the  unexpected  results  of  the  first  IStctcfcldt  furnace,  enacted  at  the  Twin 
Kivcr  Min,  Nyo  County,  Nevada,  and  tested  upon  silver  o^-es.  It  was  found  that  the 
pan  amalgamation  of. the  roasted  ore  yielded  u  small  iiercentago  of  gold  in  the  silter 
bullion,  which  had  not  been  the  case  when  ordinary  rcvcrberat cries  were  used.  la 
this  case,  however,  salt  was  employed  in  the  reverbcratories  as  well  as  in  the  StetefrUt 
furnace ;  and  the  wUy  explanation  1  can  at  present  suggest  for  the  dilTerenco  in  rwinlU 
is,  that  the  finely  pulverized  condition  of  the  ore  in  the  latter,  and  tbo  complete  accc# 
atfonlcd  thechloridization  agents  to  each  particle,  eli'ect  a  complete  chloridizing,  aad 
allow  an  action  U]X)n  fine* particles  of  gold  uot.8ex:urcd  in  the  ruder  rcverberatory  pro- 
cess. The  revorbfcratorieB  used  in  chlorination  works,  however,  differ  from  tbc^eiii  or- 
dinary silver-milhi,  aiul  tho  roasting  is  more  careful  and  thorough.  lu  thia  caae,  bilt 
added  in  ihe  late  stages  of  the  process  may  bo  more  likely  to  act  upon  tho  8UpiK>sed  coat- 
ing of  the  gold.  But  its  tnao  sfmiction  under  -such  circumstauces  is,  I  think,  in  iw 
action  upon  magnesia,  lead,  and  perhaps  lime. 


METALLUBGICAL  PROCESSES.  419 

coDditions  are  involved,  together  with  others,  leiss  important,  or  less 
peculiarly  characteristic  of  this  process: 

1.  In  all  roasting  operations  a  high  initial  temperature  is  likely  to 
cause  a  sintering  of  the  sulphurets,  and  a  formation  of  matte,  which 
cannot  be  oxidized  without  a  new  pulverization.  This  evil  is  particu- 
larly to  be  dreaded  when  galena  is  present.  A  low  heat  and  diligent 
stirring  are  therefore  required  at  the  beginning  of  the  process. 

2.  Under  these  conditions,  the  sulphur  of  the  sidphurets  is  set  free, 
combining  with  the  oxygen  of  the  air  to  sulphurous  acid,  which  escapes 
in  gaseous  form,  and  to  sulphuric  acid,  which  unites  with  the  oxidized 
Doietals  (especially  iron)  to  form  sulphates. 

3.  The  sulphate  of  iron  (protoxide)  is,  as  has  been  already  remarked, 
h  precipitant  of  gold  from  its  chloride  solution.  Hence  its  presence  in 
lie  roasted  ore  will  defeat  the  object  of  chlorination  and  lixiviation  5 
md  it  is  therefore  necessary  to  destroy  the  sulphates.  This  is  accom- 
>Iished  by  gradually  increasing  the  temperature  until  a  point  is  reached 
it  which  these  combinations  are  dissociated.  The  formation  and  sub- 
lequent  decomposition  in  the  charge  of  arseniates  is  governed  by  simi- 
ar  laws. 

4.  Lime  and  magnesia,  as  well  as  lead,  exert  an  unfavorable  influence 
»n  the  chlorination,  after  roasting.  For  some  time  after  the  process  ha<l 
>een  successfully  employed  in  Grass  Vallej- ,  the  concentrated  sulphurets 
rom  the  Eureka  mine,  in  that  district,  presented  a  mysterious  obstacle 
o  its  application.  Chlorine  was  absorbed  by  them  after  roasting^  but 
t  seemed  to  be  wasted  upon  some  other  substance  than  the  gold.  Yet 
lie  oxidation  in  the  furnaces  appeared  to  be  reasonably  complete.  Mr. 
>eetken,  who  was  called  into  consultation,  succeeded  in  overcoming  the 
lifficalty,  and  became  the  manager  of  the  chlorination  works  of  the  com- 
>any.  According  to  his  experiments,  it  seems  probable  that  lime,  mag- 
lesia,  (and  lead  oxide  f )  are  attacked  by  the  chlorine,  forming  hypochlo- 
ites,  or  oxychlorides  and  chlorides,  after  the  manner  of  alkalies.  Mag- 
lesia,  at  least,  undoubtedly  shares  with  the  alkaline  bases  this  property 
>f  combining  with  chlorine.  The  indifference  of  the  ordinary  metallic 
ixides  may,  perhaps,  be  less  complete  than  has  been  usually  supposed. 
ji  the  case  of  tlie  Eureka  sulphurets  the  troublesome  constituent  ap- 
>ears  to  have  been  magnesia  from  the  gangue  or  country  rock,  Tlie 
sure  was  the  addition  of  salt  toward  the  close  of  the  roasting,  and  at  high 
iemperature,  by  which  means  the  magnesia  (sulphate  !)  appears  to  have 
)een  chloridized. 

5.  The  presence  of  any  soluble  metallic  salts  is  injurious,  since  they 
kt  once  react  upon  the  oxide  of  iron,  and  the  latter  precix)itates  the  gold 
h)m  its  solution  before  lixiviation. 

6.  Chemists  understand  that  metallic  oxides,  which  do  not  readily,  or 
lo  not  at  all,  react  with  chlorine  to  form  chlorides,  may  decompose 
eadily  with  hydrochloric  acid,  since  the  latter  contains  hydrogen,  which 
atisfies  the  oxygen  of  the  base.  To  explain  the  matter  rudely,  (and 
iccording  to  the  old-school  formulas  which  are  still  current  among  me- 
allurgists,)  the  equation  R  0+Cl=12  Cl+0  represents  a  reaction  which 
practically  does  not  take  place,  the  afOinity  of  the  metal  for  clilorine  not 
»eing  sufficient  to  expel  free  oxygen.  But  in  the  reaction  expressed  by 
I O+H  C1=R  Cl+H  O,  the  affinity  of  the  metal  for  chlorine  is  reenforced 
»y  that  of  hydrogen  for  oxygen,  and  the  formation  of  a  metallic  chlo- 
ide  and  of  water  simultaneously  occurs.  But  this  formation  of  any 
4her  soluble  chloride  than  that  of  gold  is  to  be  avoided,  because  it 
eodsy  as  I  have  indicated,  to  a  premature  precipitation  of  gold.    Hence, 
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the  chlorine  gas  employed  in  this  process  mast  be  earefally  freed  bm  *z 
muriatic  acid. 

7.  Muriatic  or  hydrochloric  acid  acts  injuriously  in  another  iiy, 
namely,  when  by  reason  of  incomplete  roasting  the  charge  contUH 
metallic  sulphurets.  Decomposing  these,  the  acid  produces  chlohdi^ 
setting  free  sulphureted  hydrogen  gas,  which  is  a  precipitant  of  goH 
from  its  chloride  solution.  • 

8.  The  free  chlorine  is  both  annoying  and  destructive  of  healtt. 
Care  should  therefore  be  taken  to  ventilate  the  works  thoroughly  surf 
to  protect  the  workmen  as  much  as  possible  against  the  inhalation  rf 
the  gas. 

The  roasting  is  performed,  as  I  have  said,  in  a  reverberatory  fmnaoeL 
This  kind  of  ftirnace  derives  its  name  from  the  fact  that  the  ore  treatri 
in  it  lies  upon  a  hearth,  over  which  is  a  low  arched  roof;  and  the  flane 
from  the  fuel  in  the  tire-place  at  one  end,  passing  over  a  dividin<;viD 
called  the  fire-bridge,  "reverberates"  along  the  roof,  and  is  reflectri 
upon  the  charge.  In  a  mutfle-furnace  the  flame  is  not  allowed  to  cene 
in  contact  with  the  ore,  but  suiTounds  and  heats  the  muffle  or  small  ova 
containing  the  latter,  while  the  actual  oxidation  is  effected  by  fresh  air 
introduced  from  outside.  Naturally  there  is  a  loss  of  h  At  in  this  fonn, 
and  the  reverberatory,  which  gives  in  the  case  now  under  discossioa 
eriually  satisfactory  results,  is  preferred  on  account  of  the  saving  rf 
fuel.  The  Gersteuhijfer  or  the  Stetefeldt  furnace  may  perhaps  hereato 
be  applied  to  this  use  with  still  greater  economy. 

Kiistel  gives  several  examples,  with  descriptions  and  diagrams,  iflns- 
•trating  different  forms  of  reverbenitories  employed.  They  may  be  class- 
ified as  single  and  double  furnaces.  The  latter  has  t\vo  hearthf^  on 
over  the  other ;  and  the  roasting  is  beguTi  upon  the  upper  and  finished 
upon  the  lower  li(»artli.  Tlie  furnace  erected  by  3Ir.  Deetkeu  at  the  Eu- 
reka works,  which  appears  to  be  one  of  the  best  forms,  has  the  lower 
hearth  i)laccd,  not  immediately  under  the  ui)i)er,  but  in  continuation  of 
it,  on  a  level  7  feet  10  inches  lower.  The  two  are  connected  by  a 
step-flue.  The  upper  hearth  is  (>  feet  wide  by  39  long,  and  has  six 
working-doors  on  each  side.  Through  these  the  charge  is  stirred  and 
pushed  along,  as  desulpliurization  advances.  Tlie  lower  hearth,  imrae-  j 
diately  next  the  lire-pla<;o,  is  much  sliorter.  Here  the  final  roasting: 
takes  place,  with  the  addition  of  salt.  A  draught  through  the  whole  is 
maintained  by  means  of  a  chimney  25  feet  high  and  28  inches  square  in 
the  clear.  Mr.  Kiistel  says  of  this  furnace  that  it  n»quires  more  room 
than  the  ordinary  double  furnace,  but  the  work  of  stirring  is  less  tire- 
some, since  the  roaster  is  not  obliged  to  step  constantly  up  and  down. 
Another  advantage  is  the  extent  of  the  upper  hearth,  which  receives 
nine  tons  of  ore  without  diflicult\'^,  whereas  the  charging  of  a  furnace 
two  (or  even  three  or  four)  stories  high  is  troublesome  if  not  favored 
by  sloping  ground.  It  takes  about  twenty  hours  to  finish  the  roastinj; 
of  a  charge  of  2,000  pounds  of  sulphurets  5  but  by  employing  a  large  and 
long  furnace,  such  as  is  liere  described,  over  ten  tons  can  be  treateil 
continuously,  the  latest  charge  receiving  its  preliminary  while  the  earli- 
est re(?eives  its  final  roasting.  The  capacity  of  such  a  furnace  appears 
from  the  following  brief  description  of  the  i)roces3,  nearly  as  given  by 
Mr.  Kiistel. 

The  heat  in  the  lower  hearth  is  always  kept  bright.  One  ton  is 
roasted  below,  and  about  nine  tons  are  spread  on  the  upper  long  hearth. 
Two  roasters  are  constantly  at  work,  mainly  at  the  separate  hearths, 
but  together,  when  required,  at  either.  The  ore  on  the  upper  hearth  is 
pushed  along  as  the  process  proceeds,  until  it  arrives  at  the  flue  leading 
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to  the  lower  hearth.*  At  this  point  it  contains  oxides  and  snl- 
with  a  small  portion  of  nndecomposed  sulphurets.  The  previ- 
cdmrge  on  the  lower  hearth  having  been  withdrawn,  the  charge 
the  fine  (one  ton)  is  poshed  down  and  spread,  upon  the  lower 
Here  at  a  lively  heat,  and  with  active  stirring  at  intervals,  the 
metals  are  converted  into  oxides  in  about  eight  hours,  and  the 
is  finally  withdrawn  into  an  iron  car.  As  soon  as  a  charge  is 
kwn  into  the  lower  hearth,  the  following  charges  are  moved  forward 
K»  sacoession,  and  space  is  thus  left  nearest  the  chimney,  at  the  remote 
Wgd  of  the  up][)er  hearth  for  a  new  charge  of  one  ton  of  raw  sulphurets. 
Clie  capacity  of  the  furnace,  with  two  roasters  constantly  employed,  (or 
^  in  twenty-four  hours,  is  therefore  three  tons,  while  that  of  an  ordi- 
siogle  reverberatory,  employing  one  man,  (or  two  in  twenty-four 
,)  is  but  little  more  than  one  ton. 
i  The  roasted  ore  is  removed  in  the  iron  car  to  a  cooling  floor.  In  Mr. 
Btoetken's  Eureka  Works  this  floor  is  in  front  of  the  furuace,  and  very 
',  BO  that  the  removal  can  be  effected  directly. 
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Hbe  chlorine  gas  is  prepared  from  peroxide  of  manganese,  salt,  and 
^olphoric  acid,  in  a  leaden  vessel.  The  proportions  for  a  charge  of  three 
fepDS  of  roasted  sulphurets  are  given  as  follows : 

Ponnds. 

V^eroxide  of  manganese,  (pulverized) 30 

Common  salt,  according  to  quality 30  to  40 

■idphiiiic  acid,  66o  B 75 

"Water 45 

The  water,  salt,  and  manganese  are  introduced  first  into  the  generator, 
"Which  is  covered  with  a  curved  lid,  fitting  in  an  annular  water-joint. 
Virough  this  cover  two  lead  pipes  communicate  with  the  interior,  that 
is,  with  the  open  space  above  the  mixture.  One  is  a  safety-tube  or 
ikinnel-tube,  bent  twice  upon  itself  and  terminating  above  in  a  funnel, 
ttnongh  which  the  sulphuric  acid  is  introduced.  The  other  is  the  pipe 
eonveying  the  chlorine  to  the  vat.  A  vertical  shaft  or  rod  through  the 
aenter  of  the  cover  carries  a  pair  of  arms,  with  teeth,  used  by  revolu- 
liDii  as  a  stirrer  of  the  charge. 

The  sulphuric  acid  is  introduced  in  successive  small  quantities,  as 
need^  to  maintain  a  lively  generation  of  gas.  The  formula  of  the  reaction 
i8,MnO,+NaCl+2S03  =  MnOS03+NaOSU3+Cl,  [or,  according  to 
modem  chemistry,  (NaCl),+(H2(S04)  )2+Mn 02=Mn(S04)+Na2(S04)+ 

iHtO)s+CJ2.  Seis  Barker's  Chemistry,  par.  140.]  After  all  the  acid 
las  been  added,  when  the  action  flags,  it  may  be  stimulated  for  a 
while  by  a  moderate  fire  under  the  generator.  Instead  of  the  ingredients 
above  named,  the  chlorine  may  be  produced  from  one  part  peroxide  of 
aiangaiiese,  two  parts  muriatic  acid,  and  one  pai*t  sulphuric  acid,  diluted 
with  one  part  water. 
The  gas  escaping  from  the  generator  is  purified  of  muriatic  acid  by 

*  Mr.  Kiistel  says  the  clmrge  is  exposed  to  the  preparatory  roasting  for  about  tweu- 
tf-touT  hoars  on  the  upper  hearth  ;  bat  I  cannot  understand  how  this  can  bo  tho  cane, 
aince  the  rate  of  its  advance  depends  entirely  upon  tho  removal  of  the  carli(>r  char;;c8, 
and  this  is  regulated  by  tho  Unal  roasting  on  the  lower  hearth.  With  regard  to  the 
ktter,  be  says  (section  ^,  p.  250)  a  ton  can  bo  drawn  out  every  eight  hours,  that  ir, 
tiuee  tODB  in  twenty-four  hours.  As  tho  charges  are  intro<lnced  at  tlio  same  rate  on  the 
itpper  hearth,  it  follows  that  if  tho  upper  hearth  carries,  as  ho  says,  nine  tons,  each  of 
ttem  miut  remain  npon  it  9  x  8  =72  nours.  It  is  my  impression  that  the  quantity  of 
ore  on  the  ap>per  hearth  is  not  so  large  as  this. 
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^'  washing  "  it  throngji  an  arraDgemcnt  almost  exactly  like  a  pneamide 
trough,  by  which  it  passes  through  a  stratum  of  half  or  three-qnartentf 
aniuch  of  water.  This  absorbs  the  muriatic  acid,  aud  a  proportion  tf 
the  clilorine,  (about  2J  volumes.)  Warm  water  takes  up  less  chloriaei 
and  even  a  saturated  solution  of  chlorine  will  still  absorb  moiiatic  adi 
From  the  pui'ifier  the  gas  is  conducted  to  the  vats  or  tanks. 

CHLOEINATION  PROPER. 

After  the  roasted  ore  has  become  sufBciently  cool  it  is  dampened  iritk 
4  or  5  per  cent,  of  water,  which,  it  is  claimed,  lacilitates  tlie  mechanical 
passage  and  the  chemical  activity  of  the  chlorine.  It  is  then  sifted  iDto 
the  chlorination  vat.  The  sieve  used  for  this  purpose  need  have  no 
more  than  7  to  8  meshes  per  linear  inch. 

The  European  authorities  say  that  the  vessels  used  for  chlorinatkA 
must  not  be  of  wood  or  metal,  and  recommend  earthen  pots  or  bottles.* 
This  is  troublesome  and  expensive,  compared  with  the  simple  treatmeot 
in  vats  employed  in  this  country.  The  reason  for  the  usual  prohibition 
of  wood  has  been,  I  presume,  the  amount  of  gold  solution  which  it  woald 
absorb ;  but  Mr.  Deetken  has  com]>letely  overcome  this  etil  by  the  sim- 
ple expedient  of  coating  the  inside  with  equal  parts  of  pitch  and  tar. 
Thus,  instead  of  small  earthen  pots,  he  is  enabled  to  nse  large  tanks, 
holding  several  tons  of  rojisted  ore.  These  are  circular  in  form,  and 
possess  a  false  bottom,  about  1  inch  from  the  real  one.  Upon  the  M» 
bottom,  which  consists  of  boards  placed  about  one-eighth  of  an  inch 
apart,  and  piei^ced  with  half-inch  holes  from  10  to  12  inches  apart,  i» 
spread  a  layer  of  clean  quartz,  li  to  2  inches  thick.  Any  other  indif- 
fta*ent  rock  will  do,  but  not  a  rock  containing  magnesia  or  lime.  This 
first  layer  of  quartz  is  coarse ;  over  it  smaller  pieces  are  laid,  and  so  ou, 
decreasing  in  size  till  a  layer  of  sand  covers  the  whole,  forming  thnsa 
filter  Iroui  4  to  5  inches  thick.  Tliis  filter  remains  in  the  vat.  Upou  it 
the  ore  is  sifted,  when  duly  prepared  for  chlorination,  and  the  cover  is 
put  on.  This  is  nearly  Hat,  and  of  wood.  It  is  susi^ended  by  a  chain 
attached  to  its  center  from  above,  and  can  thus  be  swung  to  its  platv 
prom])tly.  The  edge  all  around  is  luted  with  whearen  dough.  A  small 
hole  in  the  cover  is  left  open,  to  allow  the  escape  of  air  and  to  serve  as 
a  niean:^  of  observing  the  moment  when  the  chlorine  appears  on  tbe  top 
of  the  ore.  Wlien  this  moment  arrives  the  whole  is  closed  and  plugged 
with  dough. 

Chlorine  is  now  conducted  into  the  ore  and  permitted  to  operate  from 
twelve  to  eighteen  hours.  Leakages  of  gas  from  the  apparatus  may  It? 
detected  i>y  the  odor,  ixnd  by  the  formation  of  white  fumes  when  aj)- 
l)roached  with  a  glass  rod  previously  dipped  in  ammonia. 

The  coarser  the  gold  the  longer  the  chlorination.  After,  as  a  maxi- 
mum, eighteen  hours,  the  cover  is  taken  off  aud  water  is  introduee<i. 
Usually,  if  the  process  has  been  effective,  free  chlorine  has  passed 
through  the  bo<ly  of  the  ore,  and  makes  its  ai)pearance  as  a  green  gas 
on  the  surface.  When  the  gold  is  fine  this  may  take  place  after  twelve 
hours. 

LIXIVIATIOX  A^'D  PRECIPITATION. 

When  the  gas  appearing  on  the  surface  indicates  that  tbe  whole  mass 
is  permeated  with  chlorine,  the  cover  is  removed,  and  water  is  intro- 
duced until  the  surface  of  the  charge  is  covered.    Then  a  cock  at  tbe 

•  See  Crooked  aud  Uuliriij'a  Kcrrs  MetaUurgy,  vol.  i,  p.  637. 
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bottom,  commnnicating  with  the  space  nnder  the  false  floor,  is  opened, 
and  the  solution  is  drawn  off  and  conveyed  to  the  precipitation  vat. 
This  is  a  wooden  tub  or  cistern,  but  without  a  false  bottom.  Kiistcl 
recommends  a  rectangular  form,  with  a  half-round,  somewhat  inclined 
bottom,  and  a  lining  of  sheet  lead.  The  precipitant  employed  is  a  solu- 
tion of  sulphate  of  the  protoxide  of  iron,  (copperas,  or  green  vitriol,) 
which  is  usually  prepared  fresh  at  the  works  from  wrought  iron  anil 
sulphuric  acid.  This  part  of  the  process  is  so  simple  as  not  to  require 
detailed  description  here.  The  mixture  generally  remains  undisturlx^d 
over  night,  giving  the  gold  precipitate  an  opportunity  to  settle.  The 
supernatant  liquid  is  then  carefully  removed  by  tapping  the  tank  at 
successively  lower  levels,  until  little  is  left  with  the  precipitate.  The 
latter  is  dipped  out  with  care,  by  means  of  a  dipper  or  scoop,  into  a 
dean  porcelain  or  enameled  dish,  the  final  residuum  being  washed  out 
tlbxough  the  lowest  stop-cock  of  the  vat,  and  the  vat  is  cleansed  from 
adhering  paiticles  with  a  stream  of  water,  in  the  same  manner  as  pre- 
cipitates are  washed  upon  filters,  or  breakers  are  cleaned  of  adhering 
portions  of  precipitate  in  the  chemist's  laboratory. 

The  gold  obtained  is  in  the  form  of  a  brown  i)owder  or  "cement."  This 
is  filtered  upon  paper,  and  subsequently  dried  in  an  iron  or  porcelain 
vessel.  Finally,  it  is  smelted  to  a  metallic  regulus  in  clay  crucibles,  a 
UtUe  salt,  borax,  and  nitrate  of  potash  (saltpeter)  being  used  as  fluxes. 

KiLstel  gives  the  following  expense  of  the  cost  of  treatment,  for  a  ca- 
pacity of  three  tons  daily  from  a  double  furnace.  His  figures  refer  to 
Grass  Valley  in  1867,  since  which  time  some  items  of  expense  have  been 
reduced  in  that  locality.  The  results  obtained  in  this  table  are,  how- 
ever, in  my  opinion,  not  far  from  the  present  cost,  since  Mr.  Kiistel  has 
made  no  allowance  for  incidental  outlays,  which  are  inevitable.  I  have 
added  a  column,  giving  estimates  (of  less  authority)  for  the  same  items 
in  Arizona,  where  expenses  are  much  higher: 

California.        Arizona. 

Superintendence $6  00  $6  00 

J^our  roasters,  at  $3  50 34  00  34  00 

Three  cords  of  wood,  at  $4 12  00  10  00 

Thirty  pounds  manganese,  at  G^  cents 1  87  J  3  00 

Forty  pounds  salt,  at  £  cent 30  5  OO 

Seventy -five  pounds  sulphuric  acid,  at  2^  cents 1  87^  15  00 

One  man  at  the  vats  two  days,  at  $3  50 7  00  7  00 

Sulphate  of  iron 60  1  00 

Total  for  three  tons 43  65  61  00 


Or,  in  Grass  Valley,  $14  55  as  the  average  cost  per  ton,  and  $20  33  in 
Arizona. 

Much  more  could  be  written  in  detail  concerning  the  manipulations 
of  this  process,  and  the  combinations  of  other  kindred  processes,  such  as 
the  plan  of  Calvert,  who  recommends  the  production  of  '*  nascent  chlo- 
rine^ in  the  chlorination  tank,  instead  of  the  introduction  of  ready-made 
chlorine  gas ;  of  Eoeszuer,  who  employs  a  salt  solution  saturated  with 
chlorine ;  and  of  Patera  and  others.  Many  of  these  processes  are  in- 
tended to  save  the  silver  as  well  as  the  gold.  But  I  must  refer  the 
iieader  to  the  books  on  the  subject  for  all  these  matters.    None  of  the 

S'ocesses,  save  simple  chlorination,  is,  so  far  as  I  know,  employed  in  the 
nited  States.    I  have  confined  myself,  therefore,  to  a  brief  and  gen- 
eral description  of  what  is  universally  known  as  the  Plattner  i)rocess. 
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There  is  no  donbt  of  the  metallnrgical  perfection  of  this  proeeft 
The  reasons  why  it  is  not  more  frequently  employed  in  this  oonntij 
are — 

1.  The  cost  of  treatment  per  ton,  excluding  all  low-grade  ores  from 
profitable  reduction  by  it. 

2.  The  real  scarcity,  except  in  one  or  two  mining  districts,  of  oia 
suitable  for  chloriuation.  Even  i)erfectly  effective  chlorinating  woits 
suffer  almost  everywhere  from  lack  of  ore,  and  scarcely  any  in  the  ooqb- 
iry  are  run  continuously  at  full  capacity.  Yet  this  "  full  capadtj' 
^'ould  require  but  from  one  to  three  tons  of  ore  daily. 

3.  The  lack  of  metallurgical  skill  in  the  construction  and  operaticmof 
furnaces  for  the  preliminary  roasting.  On  this  everything  dependi, 
and  it  is  perhaps  in  this  department  that  several  failures  in  Colorado 
have  occurred.  It  certainly  seems  strange  that  the  Territory  offerrog 
apparently  most  suitable  conditions  for  the  process  should  witness  go 
many  failures  in  it.  The  works  of  Ca«h  &  Co.  at  Central  City  are  no^ 
here  referred  to ;  they  are  reported  to  be  successful ;  but  the  ownen 
are  reticent  as  to  their  methods  and  results,  and  there  is  consequendf 
nothing  certain  to  be  said  of  them. 

Chloriuation,  in  its  present  form,  cannot  supersede  amalgamatioB 
for  ordinary  milling  ores.  It  can  comi>ete  with  smelting  where  notii- 
ing  is  to  bo  extracted  but  gold,  (or,  by  Koeszner's  method,  gold  and  sil- 
ver,) and  in  any  case  it  is  quite  likely  that  the  process  will  be  best  ad- 
ministered by  custom  works,  receiving  the  ore  from  different  mines,  and 
running  continuously. 

But,  since  the  cost  of  roasting  is  more  than  half  the  total  cost,  it  is 
possible  that  improvements  in  the  mechanical  means  of  roasting,  such 
as  the  introduction  of  the  O'Hara,  the  Gerstenhofer,  the  Briickner,  or 
the  Steteteldt  patents,  may  considerably  reduce  the  expense,  and  thns 
enlarge  the  field  of  the  Plattner  chlorination.  The  capacity  of  the 
Steteieldt  and  the  Gerstenhofer  furnaces  is  very  great,  and  the  evil  of 
a  short  supply  of  ore  might  be  aggravated  by  their  employment;  but, 
on  the  other  hand,  the  reduction  of  the  cost  of  treatment  by  a  httle 
would  increase  the  amount  of  ore  chlorinated  by  a  great  deal. 

GOLD  EEFINING  BY  CHLOKINE  GAS. 

The  following  interesting  paper,  read  before  the  Eoyal  Society  of 
Victoria,  by  F.  B.  Miller,  i\  C.  S.,  Assayer  in  the  Sydney  Branch  of 
the  Royal  Mint,  describes  a  new  method  of  refining  gold,  which,  it  is 
reported,  will  bo  tried  by  the  Mint  of  the  United  States,  Mr.  Miller 
having  visited  this  country  for  that  purpose: 

There  is  no  recorded  instance  of  gold  baviug  been  found  in  an  absolutely  pnro  etJite. 
Every  natural  alloy  of  gold  (or  native  gold,  as  it  is  called  by  mineralogists)  contaioB 
iiK.re  or  less  silver  ;  and  in  almost  all  bullion  resulting  from  tlio  melting  of  Australian 
alluvial  gold,  tbo  portion  that  is  not  gold  consista  chiefly  of  silver,  with  only  a  Tery 
small  proportion  of  foreign  metals,  usually  copper  and  iron,  with  occasionaUy  a  little 
lead  or  antimony,  and  sometimes  a  trace  of  tin,  iridium,  etc.  This,  however,  though 
true  generally,  is  not  always  the  case  with  gold  obtained  from  quartz  veins  by  anul- 
gamation,  as  the  mercury  occasionally  reduces  aad  takes  up  other  metals  as  well  as 
tho  gold,  which  appear  in  the  bullion  on  melting.  The  accompanying  tablo  willgi^* 
some  idea  of  tho  proportion  of  the  precious  metals  containetl  in  the  gold  fit)m  the 
various  districts  of  New  South  Wales,  after  melting.  It  will  be  seen  that  the  moet 
argentiferous  is  that  from  Boonoo  Boonoo,  in  the  ncn-th,  containing  as  much  as  34  per 
cent,  of  silver.  This  approaches  in  composition  tho  gold  from  the  productive  Thames 
district  of  Now  Zealand ;  while  the  gold  from  Nerrigundah,  in  the  south,  only  con- 
tains 1.5  per  cent,  of  silver,  the  remaining  93^  per  cent,  being  gold  with  a  trace  of 
copper : 
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SUIe  tikonnmg  ike  proportum  of  gold  and  sUter  in  charwieriitio  9«unpif  qf  gold  dtuifrom 

various  localUieo  in  KciD  South  WaUay  (qfler  mdHug,) 


Locality. 


9  KORTUERX. 

BooDOO  Boonoo 

I'Urfield 

mmbana 

PeelBiver 

Boeky  River 

Handle 

WESTERN. 

Bftthnnt 

goftlA 

Toeiia 

Opliir 

Tambftroora 

ToTon 

Hargraves , 

Winoeyer 

SOUTHERN. 

Boraogong 

Adelong 

Bnidwood^ 

£ma  Creek 

I>ele|;ftte 

VoxBgaiidah 


Gold  in 

Silver  in 

1,000  parts. 

1,000  parts. 

G54  to  695 

337  to  298 

87:^ 

121 

708  to  808 

2H0  to  97 

929 

67 

934to9fi3 

61  to  33 

923  to  937 

66  to  63 

827  to  903 

164  to  92 

929  to  933 

66  to  63 

943 

54 

915 

82 

943  to  954 

54  to  48 

918  to  928 

78  to  68 

915 

83 

946  to  959 

53  to  37 

948 

48 

946  to  951 

52  to  45 

928  to  934 

67  to  62 

971 

27 

971 

27 

983 

15 

An  interesting,  and  tis  yet  unanswered  question  here  arises :  Is  this  nrp^ontiferous 
ehaiacter  in  any  way  connected  with  the  geological  stmctnro  of  the  district  f 

It  ia  a  fact,  aod  certainly  a  very  curious  one,  whether  it  arises  from  accidental 
caoses,  or  whether  it  may  hereafter  he  traced  to  peculiarity  in  the  rocks  whence  the 
ffold  of  the  different  districts  is  derived,  that  its  quality  or  flncness  deteriorates  the 
farther  north  we  go ;  in  other  words,  it  contains  more  silver  and  less  gold. 

Thna,  the  average  fineness  of  Victorian  gold  is  ahout  23  carats ;  that  is  to  say,  it 
contains  about  96  per  cent,  of  gold  and  3^  of  silver,  with  a  i  per  cent,  of  base  metals ; 
while,  on  passing  north,  we  find  the  average  fineness  of  New  South  Wales  gold  to  be 
only  22  carats  1)  grain,  or  to  contain  93^  per  cent,  of  gold  and  6  per  cent,  of  silver. 
On  going  still  further  north,  to  the  colony  of  Queensland,  the  average  fineness  is  little 
more  than  21  carats,  (considerably  below  standard,)  or  it  contains  87^  per  cent,  of 
gold  and  12  per  cent,  of  silver ;  that  from  Maryborough  containing  as  much  as  14  per 
eent.  of  silver  and  only  85  per  cent,  of  gold. 

These  are  averages  only.  It  is  not  to  be  supposed  that  there  is  a  regular  and  con- 
■ecative  diminution  in  fineness  with  every  degree  of  latitude  we  go  north.  There  are 
exceptional  localities  in  the  north  of  this  colony,  where  the  gold  found  is  of  a  high 
degree  of  purity,  as  at  Rocky  River,  where  it  is  over  23  carats  fine,  or  96  per  cent. 

FOesibly  at  a  future  time  our  geologists  mny  be  able  to  throw  some  liglit  on  these 
eorioos  fiicts,  and  the  exceptional  cases  may  tlien  even  help  in  explaining  the  appar- 
ently general  rule.  The  point,  however,  of  principal  interest,  as  far  as  regards  the 
aatject  of  this  pa^r,  consists  in  the  fact  that,  as  the  alloy  obtained  by  the  gold  miner 
ii  mK>rer  in  gold,  it  is  proportionally  richer  in  silver. 

According  to  the  pnblisned  returns,  6,820,198  ounces  of  gold  have  been  received  for 
coinage  in  the  Sydney  Mint  between  its  establishment,  in  May,  18.55,  and  December 
31i  l£o8.  The  average  assay  of  this  quantity  would  be  about  943 ;  in  other  words,  it 
ebntained  94^  per  eent.  of  gold,  5  per  cent,  of  silver,  and  f  per  cent,  of  base  metals. 
Allowing  an  average  loss  of  2  per  cent,  in  melting  the  gold  dust,  there  woald  remain, 
after  smelting,  &683,795  ounces  of  gold  bullion ;  and  as  the  silver  it  contained  amounted 
to  5  per  cent,  of  this  quantity,  the  gross  amount  of  silver  in  the  gold  received  for 
coinage  was  334,190  ounces :  being  at  the  rate  of  24,720  ounces  p<*r  annum. 

The  average  proportional  quantity  of  silver  contained  in  tlie  gold  arriving  in 
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Sydney  ia  nt  prosont  very  mneh  greater  than  that  given  above,  owing  to  the  larje 
amount  of  silvery  gold  now  being  found,  especially  in  the  ueighboring  colony  of 
Queensland,  and  for  the  year  1838  was  not  les^  than  oG,000  ounces,  (£9,15(),)  andVas 
])robal)ly  (including  that  in  the  gold  shipped  direct  as  bullion  by  the  banks)  iieai^: 
4*2,1)00  ounces.  Most  of  the  silver  thus  naturally  present  in  the  gold  lias  hitherto  been 
lost  to  the  colony,  owing  to  the  expense,  in  Sydney,  of  the  acids,  etc.,  necessary  for  its 
extraction  by  any  of  the  usual  methods  of  relining,  which  left  little,  if  any,  margin  of 
profit  on  the  operation.  It  therefore  seemed  desirable  that  some  easy  and  economical 
process  should  be  contrived  for  relining  in  Australia,  without  tho  aid  of  costly  pluiit 
and  chemicals.  v 

Twelve  months  ago  a  paper  of  mine,  describing  a  new  process  for  refining  acil 
tonghening  gold  by  means  of  chlorine  gas,  was  read  before  the  Chemical  Society. 
London.  As,  since  the  publication  of  that  pajHir,  tho  raetho<l  of  refining  therein  pro- 
posed has  been  successfully  brought  into  practical  operation  on  a  larce  scale,  both  here 
and  in  New  Zeland,  and  there  is  a  iirobability  that  its  ado])tion  will,  l»efore  lon:;^,  be- 
come more  general,  I  lay  before  tho  members  of  this  society  a  somewhat  detailed 
account  of  the  i)rocess,  and  some  of  its  more  striking  results.  I  shall^  as  far  as  pos- 
sible, avoid  giving  the  details  of  the  preliminary  experiments  which  lead  to  the 
practical  application  of  the  process,  and  which  have  already  been  publislied  in  the 
Journal  of  the  Chemical  Society ;  but,  in  order  to  render  myself  iutelligifile;  some 
repetition  of  what  is  therein  contained  will  bo  necessary. 

Most  people  at  all  interested  in  the  matter  are  awaru  that  the  ordinary  method  of 
separating  silver  from  natural  alloys  of  that  metal  and  gold,  is  a  complicated  and  ex- 
pensive process,  and  that  the  end  is  attained  by  melting  tho  gold  with  at  least  two 
and  a  half  times  it^  own  weight  of  silver,  and  then  again  separating,  by  tho  action  of 
acids,  the  silver  thus  added,  and  also,  at  the  same  time,  the  small  qnnntity  originallj 
contained  in  the  gold,  thus  leaving  as  a  residue  fine  gold  assaying  from  U90  to  993;  the 
ra/to»a?«  of  the  operation  being  this:  If  the*  natural  alloy  were  simply  placed  iii  the 
acid,  the  very  largo  excess  of  gold  in  the  alloy  would  completely  protect  the  silver  it 
contained  from  the  action  of  the  acid ;  but  if  the  gold  is  melted  with  a  largo  excess  of 
silver,  so  that  the  silver  pn-atly  preponderates  over  the  gold  in  tho  alloy  treat«l.  then 
the  acid  is  able  to  exert  its  solvent  action  not  only  on  the  silver  tlius  added,  but  al*o 
on  that  originally  contained  in  the  gold.  To  an'ivo  at  this  end,  a  complicated  and  very 
costly  plant  is  requii-ed,  besides  largo  quantities  of  expensive  acids ;  and  several  dny« 
are  occupied  in  the  operation.  It  is  evident,  then,  that  if  all  this  complicated  procii* 
can  bo  avoided,  and  tho  silver  simply  and  completely  scparate»d  in  ouo  operation  at 
tho  time  tho  gold  is  being  melted,  a  very  great  saving  of  time,  of  material,  of  plaut, 
and  of  the  interest  involved  in  all  these  will  1m*  etVected. 

Such  an  end  is  attained  in  tho  i)laii  now  being  adopted  for  ell'ecting  this  operation. 
It  is  well  known  that  chlorine  readily  enters  into  combination  with  almost  every 
known  metal,  tiu^  action  in  some  cases  being  so  violent  as  to  be  attended  A\nth  vivij 
combustion.  Many  metals,  such  as  lead,  tin,  zinc,  and  antimony,  when  introdnce<l  into 
this  gas,  even  at  ordin.'iry  teini)eratures,  combine  with  it,  forniing  highly  volatile 
chlorides.  The  two  latter,  if  in  a  state  of  line  division,  burst  into  llauie  on  beii);: 
placed  in  an  atmosphere  of  chlorine.  Copper  also  exhibits  spontaneous  eoinbn«ttioD 
under  similar  circumstances,  but  the  resulting  chloride  formed  is  only  slightly  volatile. 
Silver  immersed  in  chlorine  gas  at  ordinary  teuii)eratures  slowly  unites  with  it,  form- 
ing chloride  of  silver ;  but  if  the  gas  be  passed  over  it  while  red-hot,  the  action  id 
much  more  energetic,  the  eomnonnd  formed  being  more  volatile  than  the  chloride  of 
copper,  but  much  less  so  than  those  of  lea^l,  tin,  zinc,  or  antimony. 

The  method  of  refining  now  to  bo  described  is  based  upon  these  facts:  It  consists 
simply  in  i>assing  a  current  of  chlorine  gas  through  the  gold  while  in  a  mdlcd  state, 
which  is  easily  done  by  thrusting  into  the  molten  metal  a  small  <'lay  tulK»  conuecttHi 
with  a  stone-ware  vessel  in  which  chlorine  is  generated.  Tho  chlorine  on  coming  in 
contact  with  the  silver  in  the  molten  alloy  at  once  combines  with  it,  forming  chloriJe 
of  silver,  which,  being  of  less  specific  gravity,  rises  to  the  surface  of  the  melted  jrold, 
while  this  laXU'i  remains  in  a  ])nrifiod  condition  beneath.  Chloride  of  silver  h:is  always 
been  considered  a  somewhat  volatile  substance,  and  under  circumstances  such  as  those 
here  described,  it  was  naturally  supposed  that  it  would  either  be  sublimed  in  tho  floe 
or  escape  entirely  up  the  chimney ;  but  in  practice  it  is  found  that  the  volatility  of 
the  chloride  is  not  nearly  so  great,  as  might  have  been  anticipated,  and  th.it  if  its  sur- 
face is  coated  with  a  layer  of  fuse<l  borax  it  may  be  kept  melted  at  a  high  tem[)era- 
turo  without  any  very  material  loss.  The  furnace  required  for  the  opei*ation  is  tbe 
ordinary  rj-inch  square  gold-melting  furnace,  the  principal  points  to  attend  to  in  its 
construction  being:  1.  That  the  fine  should  be  as  near  the  top  as  possible,  so  wto 
allow  of  the  cnicible  standing  high  up  in  it  without  being  cooled  bj'  the  draught;  ami. 
2.  That  the  furnace  itself  should  not  be  too  deep,  so  that  when  the  pot  is  plaeetl  in 
tho  fire  the  bottom  of  it  may  not  be  more  than  'A  inches  above  the  bars.  The  coveriii? 
of  the  furnace  should  consist  of  two  fire-tiles,  7^  inches  wide  and  15  inches  long,  one 
of  which  should  have  a  long  slot  or  hole  in  its  center  for  tho  clay  chlorine  pipes  (^hick 
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I  shall  deecribe  presently)  to  pass  throngh.  An  iron  cover  will  not  answer,  as  it  soon 
becomes  mnch  too  hot  for  convenient  working. 

The  cmcibles  in  which  the  refinage  is  penbrmecl  shonld  l>e  French  white  flnxing- 
pots,  (crensets  do  Paris,  made  by  De  Rnclle,  late  Payen,  Paris :)  ordinary  black-lead 
pots  will  not  answer,  owing  to  the  reducing  action  they  exert  on  the  compounds  fonne<l. 
To  x>rcvent  the  infiltration  of  the  very  fluid  chloride  of  silver  into  the  pores  of  the  clay 
pots,  (which  would  otherwise  occur,  and  necessarily  entail  loss,)  thcv  are  pn»parcd  bj 
filling  them  with  a  boiling  saturated  solution  of  borax  in  water,  which  is  allowed  to 
stand  in  them  for  ten  minutes,  and  is  then  inured  off,  the  crucibles  being  afterwanl 
set  aside  to  dry ;  the  borax  forms  glazo  on  the  inner  surface  of  the  crucibles  whca 
they  become  hot  in  the  furnace. 

When  used  for  refining  these  French  clay  cmcibles  are  placed  within  black-lead 
pots,  as  a  precaution  against  loss,  should  the  former  crack,  which,  however,  seldom 
cappens.  The  crucibles  are  covered  with  loosely-fitting  lids  with  the  requisite  holes 
bored  through  them  for  the  passage  of  the  clay  chlorine  pipes,  etc.  Ordinary  clny 
tobacco-pipe  stems,  from  17  to  ^2  inches  long,  have  been  found  to  answer  well  for  the 
purpose  of  passing  the  chlorine  gas  through  the  melted  ^Id.  Of  late,  a  pipe  made  in 
London  to  order,  ^  inch  in  diameter,  2*2  inches  long,  and  -^  iuch  bore,  has  been  found 
to  answer  all  requirements.  The  chlorine  generators  should  consist  of  the  best  glazed 
stone-ware  acid  jars,  capable  of  holding  from  ten  to  fifteen  gallons,  and  furnished  with 
two  necks.  One  of  these  openings  should  be  stopped  with  a  sound  cork  (or  vulcanized 
India-rubber  ping,  if  obtainable,)  through  which  should  pass  tightly  two  glass  tubes — 
the  eduction  tu1>e  and  the  safety  or  pressure  tube,  the  length  of  the  latter  being  a 
few  inches,  and  the  former  8  or  10  feet,  spliced,  where  necessary,  by  means  of  vulcan- 
ized India-rubber  tubing.  The  other  opening,  intended  for  introducing  the  oxide  of 
manganese,  etc.,  should  be  closed  with  a  IcTaden  plug,  covered  with  a  Siort  piece  of 
India-rubber  tube  bvVay  of  a  washer,  and  well  secured. 

lilach  generator  snould  bo  charged  with  a  draining  layer  of  small  quartz  pebbles, 
down  nearly  to  the  bottom  of  which  the  pressure  tube  should  extend.  On  this  layer 
shcfuld  be  placed  from  70  to  100  pounds  weight  of  binoxide  of  manganese  in  grains 
about  ^inch  cube,  sifted  from  powder;  this  quantity  will  bo  sufficient  to  effect  many 
refining  operations,  and  will  obviate  the  necessity  of  repeated  dismantling  of  the 
apparatus.  Each  generator  should  bo  suspended  to  about  half  its  height  in  a  galvau- 
ued  iron  water-bath. 

The  chlorine  gas  is  produced  when  required  by  pouring  common  hydrochloric  acid 
(sp.  gr.  1.15)  down  the  safety-tube,  the  apparatus  being  warmed  by  means  of  gas-buni- 
ers  beneath  the  water-baths.  Tho  gas  is  conveyed  from  the  generators  by  means  of  a 
leaden  pipe  fitted  with  branches  to  supply  tho  several  furnaces,  all  intermediate  con- 
nections being  formed  by  means  of  vulcanized  India-rubber  tubing  which,  if  screened 
from  tho  direct  radiation  from  tho  fire,  stauds  the  heat  well,  even  immediately  over 
the  fnmaces.  All  joints  between  tho  various  pipes  and  ludia-rubber  tubes  aro  easily 
secured,  and  rendered  perfectly  gas-tight  with  a  cemont  consisting  of  a  thin  solution 
of  India-rubber  in  chloroform. 

Screw  compression-clamps  on  tho  India-rubber  tubes  give  tho  means  of  regulating 
the  supply  of  gas  as  required,  and  enable  tho  oi)e.rator  to  shut  it  off  entirely  as  soon  as 
the  rehning  is  over.  The  chlorine  then  having  no  means  of  escape  accumulates  in  the 
l^enerator,  and  soon  forces  all  the  acid  up  tho  safoty-tubo  into  a  vessel  placed  above  to 
receive  it,  and  the  acid  no  longer  acting  on  tho  oxide  of  manganese,  the  supply  of  gas 
of  course  ceases.  * 

These  generators  are  very  convenient  and  manageable,  and  it  is  questionable  whether 
a  gas-holder  for  tho  chlorine  (even  if  tho  practical  difficulties  in  its  use  could  be  over- 
come) would  be  at  all  preferable.  Two  such  generators  as  are  here  described,  and 
three  ordinary  gold-melting  furnaces,  have  been  found  capable  of  refining  daily 
abont  2,000  ounces  of  gold,  containing  about  10  per  cent,  of  silver,  between  9  a.  m.  and 
2p.m. 

Very  many  thousand  ounces  (upwards  of  200,0(K)  ounces)  have  now  been  refined  by 
this  process ;  and  tho  modo  of  operation  which  has  in  practice  been  found  the  most 
advantageous  has  been  as  follows : 

The  K-ench  crucibles,  (say,  size  17  or  18,)  duly  prepared  with  borax,  haying  been 
placed  in  tho  cold  furnace,  and  slowly  and  carefully  heated  to  dull  reduces,  the  gold 
(from  600  to  700  ounces  to  each  omcible)  is  introduced,  and  the  fire  urged  until  the 
metal  is  melted,  tho  necessary  generation  of  chlorine  having  meantime  been  com- 
menced by  the  introduction  of  a  little  hydrochloric  acid  poured  down  tho  safety-tube 
into  tho  generators. 

In  order  to  till  the  pots,  and  avoid  the  risk  of  splitting  them  by  tho  wedging  of  the 
ingots  at  their  contracted  bottom,  the  gold  for  refininj^  is  cast  in  molds  oi  a  peculiar 
form.  Two  inches  from  tho  end,  the  sides  and  bottom  of  tno  iron  ingot-molds  converge  so 
as  to  produce  a  slipper-shaped  ingot,  two  of  which,  placed  face  to  face,  tit  conveniently 
into  the  pot. 

As  soon  as  the  gold  is  melted,  from  2  to  3  oimces  of  borax  in  a  state  of  fhsion  is 
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ponrcd  upon  its  surface.  If  the  borax  is  added  sooner,  it  arts  too  much  on  the  lower 
part  of  the  pot ;  and,  if  tlirown  in  cold,  is  apt  to  chill  the  gold.  The  clay-pipo  \rhich 
18  to  couvuy  the  chlorine  to  the  bottom  of  tlio  meltetl  f;okl  is  now  introuuced.  (It  is 
necessary  to  carefully  heat  the  lower  portion  of  tliiH  pipe  for  soxuo  ten  luiuiites  liefors 
intro<lucing  it  into  the  molten  gold,  or  it  U  apt  to  split.)  At  tho  moment  of  its  enter- 
ing the  melted  gold,  the  screw  comprcHsion-clanip  is  slightly  looseiicnl,  hi>  ns  to  allow  s 
small  quantity  of  g:is  to  pass  through  it,  and  thus  prevent  any  metal  rising  and  setting 
in  the  pipe,  wliich  is  then  gradnally  lowered  to  tho  bottom  of  tho  molten  gold,  where 
it  is  kept  by  means  of  a  few  small  weights  attaclied  to  tho  top.  The  compression>tap  ii 
now  quite  relaxed,  and  the  gas  is  heard  babbling  \i]\  through  tho  melted  metal,  which 
it  does  quiet'.y,  and  without  projection  of  globules  from  th«»  pot. 

Suflicient  hydro<;hloric  acid  must  be  added  to  tho  generators,  from  time  to  time, to 
keep  up  a  rapid  evolution  of  chlorine.  A  rough  general  rule  is  to  allow  one  imperial 
quart  of  acid  of  1.15  specific  gravity  to  every  ID  ounces  of  silver  in  tho  alloy  operated 
on.  The  column  of  liquid  in  the  safety-tube,  acting,  as  it  does,  like  a  barometer,  affordt 
a  ready  means  of  knowing  the  pressure  in  tho  generator,  and  of  Judging  of  the  rate  of 

E reduction  of  the  gas,  as  well  as  at  once  showing  by  its  fall,  if  anything  irregular 
as  occurred — such  as  a  leak  or  a  crack  of  the  chlorine  pipe  or  pot.  From  Iti  to  1^ 
inches  in  tho  safety-tube  correspond  to  and  balance  1  inch  of  gold  in  the  retiuiug  era- 
cible.  When  the  chlorine  is  first  introduced  into  the  melted  gold,  a  quantity  of  fumei 
are  seen  to  pass  up  fi*om  tho  hole^  in  the  crucible-lid ;  these  are  not  chloride  of  silver, 
but  the  vidatile  chlorides  of  some  of  the  baser  metals,  and  they  ore  i)s^>ecially  dense 
when  much  lead  is  present  in  the  alloy  under  treatment,  forming  a  white  deposit  on 
any  cold  substance  x)resented  to  them.  After  a  time,  longer  or  shorter,  according  tu 
the  impurities  in  the  gohl,  these  fumes  cease.  So  long  as  any  docldeil  quantity  of 
silver  is  pres^ted  in  the  molten  gold,  the 'whole,  or  nearly  the  whole,  of  the  chlorine 
is  absorbed,  little,  if  any,  appearing  to  escape,  and  to  be  thus  ^msted;  and  it  is  fonnd 
that  the  better  the  supply  of  chlorine  the  quicker  is  tho  operation. 

It  is  a  curious  circumstance  that,  though,  in  toughening  with  corrosivo  sublimatfl^ 
this  substance  is  only  thrown  on  the  surface  of  the  melted  gold,  yet  the  whole  mass  is 
toughened  by  its  action.  It  seems  essential,  in  using  chlorine,  that  the  gas  should  pass 
to  the  very  bottom  to  effect  a  complete  refinage. 

As  soon  as  the  oi>eration  is  nearly  over  fumes  of  a  darker  color  than  those  ohaerved 
at  the  commencement  make  their  appearance ;  and  the  end  of  the  refinage  is  indicated 
by  a  i>ecnliar  flame  or  luminous  vapor  of  a  brownish  yellow  color,  (occasionetl  by  the 
free  and  now  waste  chlorine  CHcaping,)  which  can  be  wen  on  removing  a  smalTpIa^ 
which  tits  into  a  hole  in  the  lid  of  the  pot.  This,  how^<!ver,  of  itself,  is  not  a  butlicieiit 
indication  ;  the  processs  is  not  complete  until  this  llanio  imparts*  to  a  piec^.*  of  white 
tob:icciv])ipe.  or  similar  Rubstance,  when  held  in  it  for  a  moment,  a  peculiar  iv:ldisli  or 
brownish  yellow  stain  ;  so  long  as  it  gives  any  other  color,  the  refmago  is  unliiiishcd. 

When  theses  a])pearanceM  are  observed  (usually  for  gold  et»ntaiuing  about  !(►  ]»er  cent, 
of  silver  in  about  an  hour  ami  a  half  from  the  introduction  t)f  chlorine)  the  gas  is  ftliut 
off,  and  the  ])ots  remove»l  from  the  fire,  the  white  crucible  lifted  out  of  the  hlaok  one, 
and.  together  with  its  contents,  allowed  to  stand  seven  minutes,  until  the  gold  U^ 
comes  cool  enough  to  set  or  solidify.  The  chloride  of  silver,  wliich  remains  li«]uiil 
much  longer,  is  then  pimred  otf  into  iron  mohls.  Tlie  crucible  Ir  then  inverted  uu  an 
iron  table,  when  the  still  red-hot  gold  falls  out  in  the  shape  of  a  cone;  this  is  slightly 
scraped,  and  then  thrown,  hissing,  into  a  concentrated  solution  of  common  salt  to  liei 
it  from  any  adherent  chloride  of  silver. 

An  alloy  containing  originally  89  per  cent  of  gold,  10  per  cent,  of  silver,  and  I  por 
eeut^  of  base  metals,  will  yield,  on  an  average,  a  cak<f  of  chloride  weighing,  with  a  little 
adherent  borax,  Hi  ounces  for  every  100  ounces  operated  on. 

It  is  necessary  very  carefully  to  dry  and  heat  the  molds  into  which  the  chloride  of 
silver  is  iioun-d,  as  the  slighest  moisture  causes  the  latter  to  be  violently  dispersed 
while  red-hot,  to  the  great  risk  of  the  bystanders.  With  ordinary  care,  this  will  never 
ha])i)en  ;  but  attention  is  called  to  the  point,  as  a  very  deliquescent  chloride  of  iron  iu 
apt  to  form  on  the  molds. 

riie.  gold  is  now  line,  and  simply  requires  remelting  into  ingots. 

As  before  stated,  it  is  found  that  all  these  operations  can  readily  bo  performed,  and 
about  2.U00  ounces  refined  per  d:iy  in  three  common  nndting-furuaces,  between  i>  a.  in. 
and  2  p.  m. ;  tW  per  cent  of  the  gohl  originally  contained  in  the  alloy  operated  on  is 
then  ready  for  delivery.  The  other  2  i)er  cent,  remains  with  the  chloride  of  silver,  jkit- 
t tally  in  the  metallic  state,  and  partly  in  a  state  of  combination  with  chlorine,  and 
probably  silver. 

To  free  tho  chloride  of  silver  from  this  combined  gold  (that  mechanicidly  mixed 
being eliminateil  at  the  same  time)  it  is  melted  in  a  Ixu-axed  white  pot.  with  the  addition 
of  from  8  to  10  per  <'ent.  of  metallic  si lvt!r,  rolled  to  about  ^  inch  thickness.  The 
chloride  of  gold  is,  by  this  means  reduced  at  the  expens*^  of  the  metallic  silver,  chloride 
of  silver  being  formed;  while  the  liberated  gold  sinks,  .and  melts  into  a  button  at  the 
bottom  of  the  pot.    Ah  soon  as  the  whole  is  thoroughly  melted,  tho  pot  is  removed 
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imn  the  Aimaoe,  and  allowed  to  stand  abont  ten  minates,  and  the  still  liquid  ehloride 
of  silver  is  then  poured  into  large  iron  molds,  so  as  to  form  slabs  of  a  conyenient  thiok- 
nen  for  the  next  operation ;  that  is,  its  reduction  to  the  metallic  state. 

After  the  fusion  of  the  chlorides,  a  small  quantity  of  a  curious  spon^form  substance 
•dheres  to  the  sides  of  the  crucible  usedyprobably.conslBtingof  sub-cnloride  of  silver :  but 
since  it  always  contains  a  little  gold,  care  has  to  be  taken  in  flouring  off  the  fluid  chlor- 
ides to  prevent  this  auriferous  sponge  from  falling  out  and  mixing  with  them. 

The  nision  of  the  chlorides  with  metallic  silver  does  not  remove  every  trace  of  gold : 
but,  with  proper  care,  the  amount  remaining  in  the  silver  produced  need  not  exceed 
three  parts  in  10,000,  or  abont  two  grains  of  gold  in  every  pound  (troy)  of  silver — a 
quantity  too  small  to  pay  for  further  extraction  in  this  colony. 

The  slabs  of  chloride  of  silver  are  reduced  withoat  difficulty  by  plates  of  wrought 
iron  or  zinc,  in  the  usual  way ;  but  my  friend  and  colleague,  Dr.  Leibius,  has  contrived 
a  very  excellent  apparatus  for  this  purpose. 

The  manager  of  tne  Bank  of  New  South  Wales  has  kindly  allowed  me  the  usq  of  500 
onnces  of  Queensland  gold  to  illustrate  this  paper.  This  quantity  was  divided  into  two 
nearly  equal  parts ;  one  portion  weighing  'MQ  ounces  was  left  in  its  ori  j^al  unrefined 
condition,  as  seen  in  the  ingot  on  the  table ;  the  other  portion  weighing  252  ounces 
was  refined  in  the  manner  described  above,  and  the  resulting  bar  of  fine  gold,  assaying 
9S^,  is  placed  by  the  unrefined  ingot  for  comparison,  and  the  silver  extracted  weighing 
38.8  onnces,  and  assaying  991.1  lies  beside  it. 

Besides  the  separation  and  recovery  of  the  silver  as  above  described,  another  useful 
end  is  gained  by  this  process. 

A  very  large  proportion  of  the  gold  of  Australia  (more  especially  that  obtained  by 
amalgamatiou  U'om  our  quartz-veins)  is  more  or  less  brittle — an  effect  generally  duo 
to  the  presence  of  small  quantities  of  lead  or  antimony,  rendering  the  oullion  quite 
unfit  for  coinage  or  manuiacture  until  it  has  undergone  some  process  to  render  it 
tough. 

The  methods  usually  employed  for  this  purpose  are  either  fusion  with  niter  and 
borax,  melting  with  oxide  of  copper,  or  the  addition  of  corrosive  sublimate  (bichloride 
of  mercury)  to  the  melted  gold.  The  two  former  of  these  plans  are  troublesome,  from 
the  corrosive  action  they  exert  on  the  crucibles,  and  the  last  (namely,  the  employment 
of  corrosive  sublimate,  which  is  that  usually  adopted)  is  most  objectionable,  from  the 
dense  and  highly  injniious  fumes  evolved. 

In  Victoria  this  is  regarded  as  so  serious  a  matter  in  a  public  and  sanitary  point  of 
view,  as  to  have  induced  the  municipal  council  of  Melbourne  to  institute  an  action  at 
law  against  the  Union  Bank  to  compel  them  to  abate  the  nuisance  thus  created  by 
their  gold-melting  establishment.  The  passage  of  chlorine-gas  through  the  melted 
gold  is  found  to  effect  the  complete  toughening  of  the  metal  by  the  elimination,  as 
volatile  chlorides,  of  the  materials  which  render  it  brittle,  while  the  evolution  of  the 
deleterious  mercurial  fumes  is  avoided. 

In  the  metallur^c  treatment  of  the  precious  metals  some  loss  is  always  sustained ; 
bat  that  incurred  m  the  process  here  described  is  not  found  to  be  excessive. 

The  average  loss  of  gold  in  operating  hitherto  has  been  found  to  amount  to  nineteen 
parts  in  every  100,000  of  alloy  treated,  which  is  considerably  less  than  would  be  met 
with  in  toughening  an  equal  amount  of  gold  with  corrosive  sublimate  in  the  ordinary 
manner. 

The  loss  of  silver  has  amounted  to  240  parts  in  every  100,000  of  alloy  operated  on 
(containing,  originallv,  say  10  per  cent,  of  silver.)  There  is  no  doubt  that  a  considerable 
portion  of  both  tliese  tosses  would  be  recovered  on  further  treating  the  pots  and  ashes 
remaining  after  the  oi>eration  ;  and  it  is  found  that,  as  manipulatory  skill  is  acquired, 
the  proportional  loss  of  silver  appt^ars  to  be  decreasing.    In  refining  ou  the  largo  scale, 

EAd  containing  10  per  cent,  of  silver,  the  cost  of  the  ox>eration  in  Sydney,  includiui^ 
boT  and  the  above  losses  of  gold  and  silver,  but  exclusive  of  rent  of  premises  and 
superintendence,  is  about  five  farthings  per  ounce,  but  varying  with  the  quantity  of 
silver  present  in  the  alloy  operated  on. 

In«£ngland,  where  hydrochloric  acid  is  a  waste  product  of  the  alkali  works,  and  nil 
apparatus  is  cheaper,  the  cost  of  refining  by  this  methoil  would  be  propoi-tioually  less. 
Tho  fineness  of  the  gold  produced  by  this  process  varies  from  991  to  997  in  1,000  part^),  the 
average,  as  found  on  a  refinago  of  many  thousand  ounces,  being  993.5,  or  23  carats,  3|- 
grains.  Tho  remaining  G^  thousanths  are  silver ;  and  this  compares  favorably  with  any 
of  the  previously  known  practical  processes,  none  of  which  leave  less  silver  than  this 
in  tiie  resulting  fine  gold. 

If  the  refined  gold  be  subjected  to  a  re-refinage  by  chlorine,  the  amount  of  silver  left 
in  it  can  be  reduced  to  0.2  per  cent.,  just  as  in  the  refmage  by  the  ordinary  sulphuric 
acid  process,  tho  same  result  can  be  obtained  by  subjecting  the  refined  gold  to  a  fur- 
ther refiuage  with  bisulphate  of  potash.  For  practical  working,  however,  this  would 
probably  never  be  attempted. 

The  silver  resulting  from  this  method  of  refining  is  tough,  but  its  quality  varies 
somewhat  according  to  the  gold  originally  operated  on ;  if  tho  alloy  treated  containa 


430      MIXING   STATISTICS   WEST  OP   THE   BOCKT   MOUNTAINS. 

much  copper,  the  jn^eator  part  of  this  remains  with  the  reanltlng  silver,  bat  the  other 
metals  arc  Dearly  all  climiuated. 

Tlic  fineness  of  the  silver  hitherto  ohtaiuod  has  varied  from  918.2  to  992.0  in  1.000 
parts,  the  avei'a^e  bcnng  965.G.  Analysis  of  the  silver  resnlting  from  the  reiinaf^  of 
gold  known  originally  to  have  contained,  amou^i^t  the  base  metals  in  the  alloy,  oop* 
per,  lead,  antimony,  ai*3onic,  and  iron,  gave  the  following  resalt : — 

Silver 97i3 

Copper 25i) 

Golcf 2.7 

Zinc  and  iron tiacei 


1,OOOjO 


A  very  extended  scries  of  experiments  have  been  made  at  the  Sydney  Branch  of  the 
the  Royal  Mint  to  test  the  valne  of  this  process ;  and  the  result  has  been  (as  mentiooed 
by  the  honorable  the  Colonial  Treasurer,  in  his  speech  on  the  Budget,  October  14th, 
1869)  that  **  active  steps  are  now  being  taken  to  bring  tho  system  into  operation"  into 
that  establishment. 

I  have  already,  in  the  paper  read  before  tho  Chemical  Society,  acknowledged  the  obli- 

fation  I  feel  under  to  my  brother  officers,  Mr.  Robert  Hunt  and  Dr.  Lelbius,  for  their  kiod 
elp  and  encouragement  in  perfecting  this  process  of  refining ;  but  my  especial  tlianki 
are  also  due  to  Professor  Smith,  of  the  Sydney  University,  who,  in  the  kindest  maimer, 
placed  his  laboratory  at  my  diHX)osal,  to  assist  mo  in  this  matter,  and  also  to  Dr.  Thomp- 
son and  Mr.  Edward  Hill  for  their  valuable  and  friendly  help. 

In  a  paper  subsequently  read  before  the  same  society,  Dr.  A.  Leibios, 
Assayer  to  the  Sydney  Branch  of  the  Royal  Mint,  described  as  follows  a 
new  apparatus  for  reducing  the  chloride  of  silver,  which  is  emx)loyed  in 
connection  with  the  foregoing  method. 

In  the  refinage  of  gold  bullion  by  Miller's  new  chlorine  process,  tho  silver  contained 
in  the  alloy  thus  treated  is  eliminated  from  the  latter  in  the  state  of  argentic  chloride, 
which,  by  a  subsequent  process,  is  reduce<l  to  metallic  silver. 

This  reduction  has  always  been  effected  in  the  usual  manner,  viz,  by  placing  tife 
slabs  of  fnsed  argentic  chloride  between  plates  of  wrought  iron  or  zinc,  with  the  addi- 
tion of  acidulated  water.  Although  a  perfect  reduction  to  metallic  silver  has  alwav* 
been  achieved,  yet  it  required  a  considerable  amount  of  time  and  manipulation,  since 
tho  thick  slabs  of  fused  argentic  clilorido  were,  after  two  or  three  days,  only  partialk 
converted  into  metallic  silver,  and  had  to  bo  rearranged  in  order  to  expedite  tbeir 
complete  reduction.  Such  manipulations,  however,  were  not  only  found  to  be  very 
objectionable  on  account  of  (ho  time  they  required,  but  more  so  on  account  of  the  vtrr 
disagreeable  work  which  they  caused  to  the  operator.  The  reduced  spongy  silver  was 
broken  up,  by  hand,  into  small  pieces,  in  order  to  ascertain  its  complete  reduction,  and 
was  then  boiled  in  acidulated  water  to  free  it  from  iron  or  zinc. 

It  remained,  therefore,  a  desideratum  to  effect  the  reduction  of  tho  fused  masses  of 
argentic  chloride  in  a  manner  which  would  at  tho  same  time  bo  quicker  in  its  execn- 
tion,  and  also  obviate  tho  jiist-alluded-to  iiianipulationvS. 

In  16G8,  Messrs.  Do  la  Hue  and  Hugo  Miller,  in  London,  constructed  a  galvanic 
battery,  one  polo  of  which  consisted  of  fnsed  argentic  chloride  tho  thickness  of  a 
goose-quill,  the  other  polo  of  cylinders  of  zinc.  Adoj)tinff  this  principle,  I  have  en- 
deavored to  construct  an  apparatus  'which  should  fulfill  the  requirements  before 
referred  to. 

After  oi)erating  successfully  with  a  small  model  which  allows  the  reduction  of  about 
2r)0  ouncA.\s  of  argentic  chloride  in  one  operation,  I  have,  with  slight  modificr^tions,  cou- 
structed  an  apparatus  which  will  reduce  from  1,400  to  1,500  ounces  of  argentic  chloride 
in  twenty-four  hours.    The  apparatus  and  its  dimensions  are  as  follows : 

Two  thick  boards,  15  inches  long,  are  joined  together  on  both  ends  by  three  strong 
battens,  so  as  to  form  an  open  box  without  a  bottom,  13  inches  long  by  14  inclies  wide, 
and  15  inches  high,  (inside  measurement.)  Tho  two  boards  forming  the  length  of  the 
box  or  frame  contain  seven  vertical  grooves,  ^  inch  wide,  and  ^  inch  deep,  at  intervals 
of  H  inches  from  each  oiher.  These  grooves  are  cut  down  to  a  length  of  1*2  inches, 
leaving  3  inches  of  each  board  forming  tho  legs  of  tho  frame. 

At  tho  termination  of  these  grooves  passes  horizontally  a  narrow  slit,  ^  inch  deep, 
and  along  the  whole  length  of  each  board,  into  which  a  strip  of  metallic  silver,  ^  inoU 
wide,  and  tho  thickness  of  about  a  threepenny-piece,  is  tightly  fixed,  i)rojecting  on 
one  side  of  tho  frame  about  18  inches  beyond  each  board. 

The  seven  grooves  already  alluded  to  are  for  holding  zinc  plates,  ^  inch  thick,  14 
inches  long,  and  12  inches  high,  which  rest  on  both  sides  on  the  strips  of  silver,  which, 
as  just  described,  are  jammed  horizontally  into  tho  sides  of  tho  two  boards.  A  connec- 
tion is  thus  established  between  the  seven  zinc  plates  and  these  strips  of  silver. 
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The  second  part  of  the  apparatns  coDsists  of  a  wooden  frame,  cut  out  of  a  solid 
board  1  inch  tnick,  and  supplied  with  two  large  iron  handles.  This  frame  is  the  same 
length  as  the  box  holding  the  zinc  plates,  bnt  3  inches  narrower.  It  contains  on  each 
■ide,  parallel  to  the  direction  of  the  zinc  plates,  twelve  slits  i  inch  long,  which  hold 
silver  bands  i  inch  broad,  and  the  thickness  of  a  threepenny-piece.  These  silver  bands 
•TO  passed  through  the  slits  in  the  board,  so  as  to  form  on  each  side  of  it  six  loops,  ll^- 
inches  in  length,  and  f  inch  wide.  The  six  loops  on  one  side  are  exactly  opposite  to 
those  on  the  other  side  of  the  board,  at  a  distance  of  about  9  inches.  They  are  intended 
to  hold  the  slabs  of  argentic  chloride,  which  are  12  inches  long,  10  inches  high,  and 
libont  i  inch  thick,  and  are  put  through  these  loops  lengthwise,  projecting  on  each  end 
about  1  inch  beyond  the  silver  bands. 

The  whole  frame*  holds,  as  before  stated,  six  of  these  slabs  of  argentic  chloride, 
"which  are  placed  between  the  six  spaces  formed  by  the  seven  zinc  plates,  from  which 
^tter  they  are  about  i  inch  apart  on  each  side. 

The  projecting  horizontal  strips  of  silver  jammed  into  the  sides  of  the  lower  frame 
are  then  eonnected  with  the  ends  of  the  silver  forming  the  loops  in  which  the  argentic. 
chloride  is  suspended ;  and  the  whole  apparatus  thus  charged  is  placed  in  a  tub  filled 
with  water.  After  a  short  time,  galvanic  action  is  discernible :  the  liquid  gets 
gradually  warmer,  and  a  strong  galvanic  current  is  observed.  Auer  about  twenty- 
roar  hours,  the  action  has  nearly  ceased,  and  the  Whole  argentic  chloride  is  found  to  bo 
eompletely  reduced  to  metallic  silver,  which  retains  in  the  silver  loops  the  same  shape. 
smd  outwardly  also,  nearly  the  same  appearance  as  when  tirst  introduced  as  argentic 
chloride.  The  latter  contains  always  more  or  less  chloride  of  copper,  (eliminated, 
together  with  the  silver  during  the  operation  of  refinage  by  chlorine,)  which  is  redncea 
together  with  the  chloride  of  silver ;  in  fact,  this  soluble  chloride  of  copper  heljMS  to 
act  as  an  exciting  lienor  for  the  battery.  In  the  first  experiments,  a  wea!k  solution  of 
'  salt  (chloride  of  sodium)  was  used  as  exciting  liquor ;  but  it  was  found  that  this 
conld  be  dispensed  with,  and  only  common  water  used,  (the  action,  however,  is,  in  this 
case,  a  little  retarded  and  does  not  become  powerfal  until  about  two  hours  aiter  the 
battery  is  set.)  By  usins  a  part  of  the  resulting  liquor  from  a  previous  reduction  of 
argentic  chloride,  and  wliich  contains  chloride  of  zinc,  it  has  been  found  that  tho 
galvanic  action  sets  in  very  rapidly,  and  accelerates  thereby  the  completion  of  the 
redaction. 

No  acid  is  used;  and,  therefore,  the  amount  of  zinc  used  in  each  reduction  has  in- 
variably been  found  to  be  almost  the  theoretical  quantity  required  to  combine  the 
chlorine  of  the  argentic  chloride  treated  with  the  metallic  zinc,  in  order  to  form 
chloride  of  zinc. 

The  quantity  of  tnetallic  zinc  thus  used  was  always  from  24  to  25  per  cent,  of  the 
weight  of  the  argentic  chloride  reduced. 

The  reduced  silver  is  boiled  out- in  acidulated  water,  in  order  to  remove  the  basic 
and  oxy-chlorides,  and  finally  in  pure  water,  while  still  suspended  in  the  silver  loops. 
As  soon  as  it  is  taken  off  the  last  boiling,  it  is  immediately  ready  for  the  melting  pot, 
ai nee  the  heat  from  the  boiling  water  cmcs  the  porous  mass  of  silver  sufficiently  to 
allow  of  its  immediate  melting.  The  seven  zinc  plates,  when  first  used,  weigh  about 
140  pounds  avoirdupois ;  tho  six  slabs  of  argentic  chloride,  of  the  dimensions  already 
given,  weigh  about  1,400  ounces  troy. 

Tho  zinc  plates  are  used  over  again,  until  too  thin  for  that  purpose,  when  they  are 
remelted^  and  cast  into  new  plates.  It  has  been  found  that  tho  quantity  of  zinc  used 
is  little,  if  at  all,  increased  by  prolonging  the  time  of  connection  with  the  silver  plates 
after  tho  reduction  is  completed ;  the  whole  apparatus,  when  once  set  in  operation, 
can  therefore  bo  left  to  itself  until  it  is  found  convenient  to  melt  the  reduced  silver. 

While  this  apparatus  reduces  the  argentic  chloride  much  quicker  than  if  the  latter 
is  simply  placed  in  contact  with  zinc  or  iron  plates,  it  obviates  any  handling  of  tho 
areentic  chloride  Xrom  tho  time  the  latter  has  been  placed  in  the  silver  loops  until  tho 
reouced  silver  is  ready  for  the  melting-pot — advantages  which  have  been  fully 
appreciated  by  those  who  formerly  had  to  resort  to  tedious  and  disagreeable  manipula- 
tionSa 


/ 
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CHAPTER    XVI. 

SMELTING  SILVER  OBES. 

The  base  metals  nsed  for  the  extraction  of  silver  from  its  ores  by  smelt- 
ing are  lead  and  copper,  and  the  different  methods  employed  may  be 
accordingly  classified  under  the  general  headings  of  ^^  extraction  by 
means  of  lead,^  and  "extraction  by  means  of  copper."  The  latter  is  as 
yet  not  in  operation  in  the  United  States,  and  I  therefore  pass  over  this 
subject  for  the  present.  The  extraction  of  silver  from  its  ores  by  means 
of  lead  has,  on  the  contrary,  assumed  such  proportions  in  the  West  during 
the  last  year,  that  a  discussion  of  this  business  at  the  present  time  seems 
important.  Although  it  is  here  impracticable  to  go  into  the  details  of  all 
the  different  processes  in  use  in  various  parts  of  the  world,  I  may  still  hope 
to  do  some  good  by  dwelling  especially  on  those  evidently  suited  best 
for  the  conditions  under  which  the  extraction  of  silver  by  smelting  may 
be  most  economically  carried  on  in  our  western  mining  districts. 

Silver  extraction  by  means  of  lead  is  classified  according  to  the  shape 
of  the  furnaces  used  for  the  purpose.    Thus  we  have : 

L  Smelting  in  the  open  hearth ; 

IL  Smelting  in  reverberator^' furnaces;  and 

IIL  Smelting  in  shaft  furnaces. 

All  these  i)rooesses  have  one  common  purpose,  the  reduction  of  the 
lead  to  the  metallic  stntc  and  the  concentration  of  the  metallic  silver  in 
it;  but  the  chemical  reactions  by  which  this  is  accomplished  often  differ 
greatly,  aiul  the  efiieieiiey  of  each  inelhod  varies  with  local  circumstances. 
To  know  tlievel'ore  the  reactions,  and  to  weigh  the  circumstances  in  their 
economieal  bearings,  is  the  first  duty  of  those  who  wish  to  select  a  pro- 
cess for  a  particular  locality. 

I.  smi:lting  in  the  open  heaeth. 

This  method  is  the  oldest  and  simplest ;  and  up  to  the  present  day 
very  few  improvements  have  been  made  in  its  original  features.  It 
has  been  and  is  still  employed  principally  in  the  United  States,  and  in 
Scotland  and  the  north  of  England.  The  process  as  practiced  in  the 
American  hearth  is  distinguished  from  the  method  followed  in  EDglaud 
and  Scotland,  chiefly  by  the  employment  of  hot  blast  in  smelting  ven' 
pure  raw  oies.  The  ores  smelted  in  the  Scotch  hearth  must  likewise  be 
free  from  silica,  but  not  necessarily  from  other  gangue.-  They  are  pre- 
pared for  smelting  by  roasting  in  reverberatories,  and  the  blast  employed 
in  smelting  is  cold.  In  both  processes,  inferior  kinds  of  fuel,  such  as 
wood,  peat,  &c.,  can  be  used.  The  first  condition  of  the  economical  use 
of  the  hearth 'in  smelting  lead  ores  or  a  mixture  of  these  with  silver  ores 
is  therefoie  purity  of  ore,  especially  absence  of  silica  and  of  forei^ 
sulphureted  metals.  The  ore  ought  to  be  in  the  form  of  pieces,  not 
crushed.  If  brought  to  the  smelting- works  in  the  latter  condition,  it 
ought  to  be  agglomerated  in  reverberatories  bei'oro  it  is  smelted  in  the 
hearth,  but  if  this  has  to  be  done  it  would  be  really  more  economical  to 
finish  the  smelting  process  also  in  the  reverberatory. 

The  above  conditions  being  primarily  requisite  for  successful  smelting 
in  the  hearth,  and  a  largo  loss  of  both  lead  and  silver  by  volatilization 
being  certain,  unless  a  very  extensive  and  costly  system  of  condensing 
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chambers  or  canals  is  connected  with  the  work,  it  is  evident  that,  for 
hese  reasons  alone,  (though  others  might  be  adduced,)  this  method  can- 
lot  come  into  use  economically  in  the  western  mining  districts.  The 
)res  there,  though  often  rich  in  silver,  are  rarely  free  from  siliceous 
^ngue,  foreign  sulphurets,  and  antimoniuretsj  and  dressing  is  prevented 
n  some  localities  by  the  scarcity  of  water,  and  in  nearly  all  of  them 
It  present  by  the  high  price  of  labor.  Besides,  it  is  extremely  difficult 
;o  dress  rich  silver  ores  without  incurring  an  enormous  loss  of  the  pre- 
iotis  metal.  ^ 

Ity  is  therefore  useless  at  the  present  time  to  dwell  upon  the  process 
tf  smelting  argentiferous  lead  ores  in  tlie  open  hearth ;  and  I  refer  those 
rho  may  wish  to  inform  themselves  more  fully  on  this  head  to  the  ex- 
:ellent  metallurgy  of  Professor  Kerl,  which  has  of  late  been  made  acces- 
ible  to  American  readers  by  the  translation  of  Messrs.  Crookes  and 
Joehrig. 

n.  SMELTING  IN  REVERBERATORT  FURNACES. 

The  application  of  the  reverberatory  furnace  to  lead  smelting  is  limited 
)y  many  conditions  similar  to  those  enumerated  in  the  preceding  para- 
n^ph. 

There  are  two  processes  in  use,  which  are  executed  in  the  reverbera- 
ory :  the  roasting  and  reducing,  and  the  roasting  and  precipitating  pro- 
cess. Foremost  as  a  condition  for  the  economical  employment  of  the 
roasting  and  reducing  process  is  the  absence,  to  a  certain  extent,  of 
iiliceous  or  argillaceous  gangue.  Whenever  the  ore  contains  more  than 
i  per  cent,  of  these  substances,  or  less  than  58  per  cent,  of  lead,  this 
process  cannot  be  executed  satisfactorily  any  longer,  because  silicate  of ' 
lead  is  formed,  which  is  hard  to  reduce.  Moreover  the  process  permits 
the  presence  of  lime,  heavy  spar,  zincblende,  and  other  foreign  sulphurets 
in  small  quantities  only.  \ 

An  important  drawback  in  the  employment  of  the  reverberatory  pro- 
cesses is  also  the  proportionately  large  quantity  of  fuel  required,  and  in 
this  country  the  item  of  labor,  which  is  larger  in  proportion  to  the  pro- 
duction than  in  shaft-furnace  smelting.  The  loss  of  copper  and  the 
deterioration  of  the  lead  by  the  same  metal  is  another  objection. 

As  mentioned  above,  there  are  two  reverberatory  processes  in  use,  the 
roasting  and  reducing,  and  the  roasting  and  precipitating  process.  These 
ftre  again  carried  out  in  various  localities  in  a  somewhat  different  manner, 
the  deviations  consisting  principally  in  a  slower  or  quicker  roasting  and 
reducing,  or  the  employment  of  a  lower  or  higher  temperature. 

Boasting  and  reducing  processes. 

Carinthian  prdcess. — It  is  the  object  of  this  process*  to  accomplish,  at 
he  lowest  possible  temperature,  the  reduction  of  a  maximum  percent- 
ge  of  very  pure  lead  and  the  formation  of  a  poor  slag,  which  may  be 
tirown  away ;  but  this  is  only  possible  with  very  pure  ores,  and  in- 
olves.  moreover,  a  small  production,  as  well  as  a  great  exj^enditure  of 
[me,  lael,  and  labor.  Success  is,  therefore,  the  more  probable,  the  purer 
le  ores  and  the  cheaper  fuel  and  Ijibor.  The  process  consists  in  a 
>astiDg  of  the  galena  at  a  gradually  increasing  temperature.  During 
le  first  period  oxide  of  lead  and  sulphate  of  lead  are  formed  in  sutli- 
lent  quantity  to  make  a  reduction  of  the  larger  part  of  the  lead  to  the 
letallic  state  possible  by  their  action  on  undecoini>osed  galuiin  in  the 


"  Eerrs  HUttenkundc,  vol.  ii,  p.  51. 
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second  period.  To  facilitate  the  second  reaction,  tbe  temperature  is  in- 
creased and  the  ore  is  frequently  turned.  The  following  are  the  reae- 
tions :  PbS  +  2  PbO  =  3  Pb  +  SO2  and  PbS  +  PbO^SOa  =  2  Pb  +  2S(V 
Part  of  the  galena  is  changed  to  sub-sulphide  of  lead,  PbiS,  which  is 
also  reduced  to  metallic  lead  by  the  oxides  formed  in  the  furnace.*  To 
lessen  the  loss  of  lead  by  volatilization,  the  metal  reduced  first  at  Iot 
temperature  is  allowed  to  run  immediately  do\ni  the  inclined  floor,  and 
out  of  the  furnace.  It  is  of  great  purity.  By  a  continue  stirring  and 
turning  of  the  charge  the  opporturtity  to  oxidize  is  given  to  new  parti- 
cles of  galena,  and  by  the  reaction  of  the  oxides  on  the  sulphides  most 
metal  is  continually  reduced.  Thus  the  galena  is  more  and  more  (to- 
composed  until  finally  a  point  is  reached,  when  the  charge  consists,  for 
the  gri^atest  part,  of  oxide  and  sulphate  of  lead,  together  with  suM 
quantities  of  oxy-sulphuret  of  lead,  a  mixture,  fiH)ni  which  no  mare 
metal  is  reduced.  Then  tlie  third  period  commences,  that  of  the  '*  lead- 
pressing,"  i.  e.j  the  working  of  the  remaining  doughy  mass  at  a  higher 
temperature  after  mixing  smidl  coal  with  it.  Hereby  the  free  oxide  of 
lead,  and  that  contained  in  the  oxy-sulphuret,  are  reduced,  and  the  sul- 
phide of  lead  freed  from  the  latter,  as  well  as  that  now  fonned  from  tbe 
sulphate,  is  changed  by  an  excess  of  oxide  into  metallic  lead,  so  that  at 
last  a  proportionally  small  quantity  of  slag,  poor  in  lead,  remains  in 
the  furnace.  When,  however,  galena  rich  in  silver  is  worked,  the  slaj^'S 
retain  a  great  deal  of  that  metal  on  account  of  the  sulphur  contained  in 
them,  and  the  great  afliuity  of  silver  for  it.  It  is  thus  clear  that  ouIt 
ores  containing  little  silver  should  be  worked  by  this  pix)ces8. 

The  lead  obtained  in  the  last  jjeriod  of  the  proc^iss,  at  a  high  tempera- 
ture, is  less  pure  than  that  reduced  in  the  earlier  period,  beciuise  other 
oxides  of  metals,  which  are  usually  i)resent,  are  easier  reiluc^^d  in  a  hiffh 
temperature.  In  order  to  re  tine  this  iuii)ure  lead  it  is  remelted  at  a  low 
temperature  in  the  reverberatory. 

The  following  remarks  on  the  Carinthian  y)rocess  are  fi'om  an  article 
by  Professor  M.  L.  Gniner,  of  Paris,  republished  in  the  Berg  und  lliii- 
tenmannische  Zeitung : 

Ores  containing  little  blende  and  carbonate  of  lime  are  ti'eatedata 
slowly-inereasing  temperature,  and  a  very  x)ure  lead  is  obtained,  while 
a  maximum  yield  is  secured ;  but  the  amount  of  fuel  used  is  very  larp?. 
The  lower  the  percentage  of  metal  in  the  ore  the  larger  the  loss  of  lend. 
While  with  ores  containing  Sii  per  cent,  the  smelters  are  permitteil  tn 
lose  2  ])er  eent.,  the  loss  from  ores  containing  oS  percent,  is  often  14  jw 
cent,  of  the;  metal. 

The  Carinthian  i)rocess  is  esiKH'ially  characterized  by  its  long  dnnv 
tion,  (210  kilograms,  402.9G  pounds  avoirdupois,  of  ore  are  smelted  iu  ten 
to  twelve  hours,)  which  is  principally  caused  by  the  feature  that  the  air 
can  only  get  in  contact  with  the  ore  by  passing  through  the  grate.  For 
this  reason  the  use  of  wood  is  more  favorable  than  that  of  coal.  Inotber 
smelting- works,  as,  for  instance,  at  Kouvelle  Montague,  near  Engis,  in 
Belgium,  where  stone-coal  is  used  as  liiel,  air  is  therefore  permittecl  to 
enter  the  smelting-room  through  canals  lying  in  the  fire-bridge  along  its 
entire  length.  It  would  be  a  decided  improvement  on  the  Carinthian 
process  if  the  so-called  period  of  pressing  were  shortened  to  two  or  three 
operations,  and  the  renniiningslag  were  then  smelted  in  shaft-furnaces. 
This  is  done  at  ^\mvelle  Montague.  Charges  of  fi'om  550  to  600  kilo- 
grams, oquixl  1212.5  to  1322.7  pounds  avoirdupois,  are  treated  in  a  reverb- 
-eratory  heated  with  stone-coal,  which  has  a  sump  under  the  flue  for  tbe 
■ ■  —  — . . . - 

*  PlattDcr,nerg  uiul  Illittemuiimiische  Zcituug,  1854,  p.  22. 
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reception  of  the  lead.  At  the  end  of  the  "  stirring ''period  some  stone- 
3oal  is  mixed  with  the  rich  remaining  ore ;  its  contents  in  lead  are  then 
reduced  to  25  to  30  per  cent.,  and  the  reduction  of  the  remainder  is  ef- 
fected in  a  shaft- furnace.  The  ore  is  spre.ad  in  a  reverberatory  in  a 
ieepcr  layer  than  in  other  works,  and  by  \irtue  of  the  higher  tempera- 
ture the  process  is  finished  in  less  time.  To  save  fuel,  double  fur- 
Daces,  (with  two  hearths,  one  above  the  other,)  have  been  tried  in 
Cariiithia,  but  they  liave  not  been  permanently  introduced,  because  the 
vrork  was  inconvenient,  aiid  repairs  became  frequently  necessary.  It 
srould  have  been  better  to  build  tlie  hearths  side  by  side  on  different 
levels,  and  to  counect  the  lower  one,  to  wliich  the  grate  is  attached, 
i^ith  the  upx)er  one  opposite  the  grate  by  a  side-canal,  opposite  tlje  en- 
hrance  of  which  the  upper  one  should  have  its  working-door.  On  the 
apper  hearth,  which  should  have  a  slightly-inclined  floor,  the  roasting 
vrould  be  done,  while  the  lower  one  would  be  destined  for  the  periods 
of  ** stirring"  and  "pressing."  The  transfer  of  the  ore  from  the  upper 
to  the  lower  hearth  would  have  to  be  effected  by  a  door,  which  could  be 
closed  at  will,  lo(!?ited  opposite  the  connecting  canal  on  the  upper  hearth. 
Bach  an  arrangement  would  have  been  preferable  to  the  return  to  the 
old  furnace,  especially  if  the  rich  remaining  slag  taken  out  after  a  short- 
ened "  pressing  "  period,  had  been  smelted  in  a  shaft-furnace. 

The  French  process, — This  process*  is  based  on  the  fact  that  galena, 
when  roasted  for  a  long  time  at  a  low  and  gradually-increasing  temi)era- 
ture,  is  principally  changed  into  sulphate  of  lead  and  less  into  oxide ; 
and  that  if  at  a  certain  period  the  roasting  is  interrupted  while  there  is 
j'et  some  undecomposed  galena  present  with  a  preponderating  mass  of 
salphate,  and  the  temperature  is  then  increased,  without  reaching  the 
smelting  point,  the  constituents  of  the  charge  decompose  each  other  in 
jQch  a  way  that,  with  but  a  trifling  reduction  of  metal,  oxide  of  lead  is 
)rincipally  formed,  while  suli>hurous  acid  escapes.  The  oxide  of  lead 
8  then  easily  reduced  by  treating  it  with  chnrcoaK 

Pb  8  -f  3PbO,S03  =  4Pb  O  +  480, 

4Pb  O  -f  40  =  4Pb  -f  4CO. 
f,  besides  the  oxide  of  lead,  sulphate  should  bo  present  it  also  will  bo 
lecomposed  by  the  charcoal.  According  to  Gay-Lussac  t,  when  an  ex- 
ess  of  carbon  is  present,  the  sulphate  is  changed  into  sulphide  of  lead 
irhile  carbonic  acid  escapes.  When  equal  equivalents  of  sulphate  and 
arbon  are  present  at  a  low  temperature,  carbonic  acid  is  developed  and 
nly  half  of  the  sulphate  of  lead  is  changed  into  sulphide  (ti  PbO,803 
|-2C  =  PbO,S03-fPbS-f2C02).  When  the  temi)erature  is  increased 
D  a  glowing  heat,  the  sulphate  and  sulphide  of  lead  mutnally  react  so 
bat  metallic  lead  and  sulphurous  acid  result.  When  two  equivalents 
f  carbon  ate  brought  together  with  four  equivalents  of  Bul{)hate  of 
ead  one  equivalent  of  sulphide  is  first  originated  at  a  moderate  glowing 
teat,  (4  PbO,803-f  20  =  3  PbO,803  -f  Pb  8  -f  200^,)  which  at  an  in- 
reased  temperature  is  changed  by  the  action  of  the  three  equivalents 
f  sulphate  of  lead  into  sulphurous  acid  and  oxide  of  lead,  (3  PbO, 
lO,+Pb  8=4  PbO+4  SO2). 

This  process  was  originated  and  for  some  time  operated  at  Alberts- 
Hie  and  Ponllaoneo,  in  Brittany,  and  is  at  [^res^Mit  yet  in  use  in  several 
ther  European  establishments.  By  it  ores  can  be  worked  which  con- 
ain  some  silica,  because  at  the  low  temiH^rature  used  in  roasting,  a  siii- 
ate  of  lead  is  not  so  easily  formed.  But  this  is  no  longer  true  when  the 
ontents  of  silica  exceed  five  per  cent    In  that  case  much  lead  passes 

*  Kerls  HtitteukatMlCf  vol.  ii.  page 7^. 
Erdmann'B  Jouriuil  Hir  praKtibcbe  Chcmic,  xi,  66. 
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into  the  slag.  A  percentage  of  zinc-blende  in  tlie  ore  acts  favoraUy 
because  the  zinc  forms  with  the  silica  a  stiff  slag  which  prevents  sinto 
iug.  As  in  the  Cariiithian  process,  the  ore  is  exhaasted  as  much  u 
possible  in  the  last  or  hott(.'st  penod ;  but  this  occasions  a  loss  of  lead, 
as  well  as  an  impurer  product,  so  that  smelting  of  the  residue  in  Oe 
shaft-furnace  would  be  more  advantageous.  Comparing  the  capad^ 
of  charge  of  the  Cariuthian  furnace  with  that  of  the  French,  shows  tta 
latter  to  have  a  smaller  production,  a  charge  of  1,200  to  1,300  kilo- 
grams, (2ti45.5  to  286G  pounds  avoirdupois,)  in  a  hearth  with  snoi 
from  4  to  5  meters  square,  consuming  Mfteen  to  sixteen  hours.  The 
reverberatory  being  larger  than  the  Carinthiau,  somewhat  less  fiid  i 
used,  but  this  advantage  disappears  if  double  furnaces  are  employed  ii 
the  latter  process. 

The  Engliah  process, — The  principal  9bject  of  the  English  modificatioi 
of  the  reverberatory  process  is  to  reach  the  greatest  possible  prodachot; 
and  therefore  larger  furnaces  with  tliree  working-doors  on  each  side, 
stone-coal  as  fuel,  and  higlier  temperatures  are  employed.    This  csam 
a  copious  formation  of  oxysulphuret  of  lead,  and  especially  if  silicaii 
present,  even  in  very  small  quantities,  much  rich  slag  remains  in  the 
last  period,  from  which  the  lead  and  silver  have  to  be  extractel 
in  a  subsequent  smelting  in  a  shaft  furnace.    On  account  of  the  bigl 
temperature  employed  in  the  reverberatory,  a  great  deal  of  lead  and  al 
ver  is  volatilized  and  much  of  this  is  lost,  although  very  extensive  sys- 
tems of  condensation  chambers  are  attached  to  the  furnaces.    If  carbon- 
ate of  lime  is  present  in  ores  rich  in  silver,  they  may  be  smelted  by  tto 
process  without  serious  loss,  as  tlie  presence  of  the  lime  prevents  tbe 
passage  of  silver  into  tlie  slags  by  decomposing  the  sulphide,  and  per 
mitting  the  metallic  lead  to  take  up  the  silver.    If  it  is  not  present, 
burned  lime  is  added  during  the  process.    Professor  Kerl  (Hiittenkamle, 
vol.  2,  page  02,)  gives  the  following  theory  in  regard  to  the  reactiou^in 
this  process : 

The  normal  proceeding  consists  in  roasting  considerable  quantities  of 
galena  at  a  quickly-increasing  temperature,  in  less  tiiue  than  in  the  Car- 
iuthiau  ])rocess,  so  that  in  i)roportion  to  the  undecomposed  galena  tin- 
quantity  of  oxides  formed  is  less  than  in  the  method  just  montioneil.  If 
the  charge,  when  in  this  condition,  is  exposed  to  a  still  higher  tempera 
ture,  metallic  lead  and  subsulphide  of  lead  are  formed  by  the  a<'tion  of 
the  oxides  on  the  sulphides:  2PbS+rbO,S03=Pb-f  Pb2S+2S03.  If 
the  temperature  is  decreased  when  no  more  lead  results,  the  subsulphide 
of  lead,  (containing  92.8  j)er  cent,  of  lead,  and  7.2  per  cent,  of  sulphur.! 
which  is  homogeneous  at  a  high  temperature,  but  not  when  at  a  heat 
w^hen  the  mass  becouies  dougliy,  is  decomposcMl  into  sulphide  of  lead 
and  metallic  lead.  If,  during  this  cooling,  air  is  permitted  to  enter  the 
furnace,  a  part  of  the  sulphide  of  lead  Ls  oxidized,  and  in  a  subsequent 
higher  temperature  more  metallic  lead  is  reducxnl.  The  pn^ess  aims  to 
extract  as  much  lead  as  possible  by  repeating  these  reactions  several 
times;  but  a  point  is  tinally  reached  where  the  increased  temperature 
causes  the  whole  mass  to  melt,  and  then  oxysulphuret  is  formed,  which 
requires  a  repeated  addition  of  lime  and  access  of  air  to  make  its  decom- 
position possible.  When  by  this  last  resort  no  more  lead  can  be  ex- 
tracted, the  residue  must  be  smelted  in  a  shaft-furnace. 

The  consumption  of  fuel  in  tlie  English  process  is  veiy  large,  suq)ass- 
ing  even  that  in  the  Cariuthian  I'urnace;  the  cost  of  labor"  is  proi>or- 
tionally  less,  but  there  is  a  larger  loss  of  lead,  by  reason  of  the  high 
temperacure  employed.  The  process  would  be  far  more  ecouomi^ 
if  the  first  roasting  were  conducted  slowly  and  at  a  very  low  heat. 
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After  comparing  the  three  roasting  and  reducing  reverberatory  pro- 
esses  above  described,  Professor  M.  L.  Gruner  gives  the  following 
esum^ : 

It  is  clear  that  the  form  of  the  reverberatory  has  less  influence  on  the 
nccess  of  the  process  than  the  mode  of  working.  K,  in  any  of  the 
omaces,  the  work  is  conducted  quickly  and  at  too  high  a  temperature, 
he  losses  are  large ;  but  if  t|ie  roasting  is  conducted  slowly,  at  a  low 
ed-heat,  and  the  temperature  is  increased  in  the  second  i)eriod,  just 
Then  the  correct  proportion  of  sulphuretted  and  oxidized  matter  has 
een  reached,  the  most  complete  extraction  of  the  lead  and  silver  is 
ecured ;  and  this  can  be  accomplished  in  any  of  the  reverberatories  in 
se  in  either  of  the  three  processes.  It  is  most  advisable  to  extract  the 
jad  from  the  ore  in  the  reverberatory  to  within  35  to  40  per  cent.,  and 
3r  this  purpose  the  large  English  reverberatories  are  more  economical 
tian  the  small  Carlnthian.  A  number  of  working-doors  on  the  two 
mg  sides  of  the  furnace  is  advantageous;  but  the  ari'angement  of  two 
replaces,  as  in  the  Belgian  modification  of  the  English  furnace,  is  not 
dvisable,  because  the  temperatiu*e  will  thereby  too  e  asily  transgress 
le  proper  limits.  A  sump  for  the  reception  of  the  lead  in  side  the  fhr- 
ace  is  best  placed  in  the  coolest  place.  The  different  furnaces  can 
ork  up  the  following  quantities  of  ore,  containing  ft*om  70  to  80  per 
3nt.  of  lead,  during  the  year,  (three  hundred  working  days :) 

TODH. 

ommon  single  Carinthian  furnace 150 

ingle  Carinthian  furnace  with  air-canals  in  the  fire- 
bridge   350  to  400 

tench  double  furnace 1, 000  to  1, 200 

nglish  furnace 1, 000  to  1, 400 

2.  Roasting  and  precipitating  furnaces. — There  are  two  processes  of 
lis  kind.  The  one,  as  practiced  in  Vienne,  France,  is  based  on  the 
LCt  that  iron  and  galena,  when  mixed  and  exposed  quickly  in  a  rever- 
eratory  to  such  a  heat  that  the  mass  begins  to  sinter,  and  kept  for 
)me  time  at  that  temperature  with  continual  stirring,  react,  so  that 
le  iron  gradually  disappears  by  taking  up  the  sulphur  from  the  galena 
id  forming  a  matte,  while  the  greater  part  of  the  lead  remains  in  a 
etallic  state.  If  this  mass  is  then  smelted  by  increasing  the  heat,  and 
^rmitted  to  riin  into  a  sump,  the  different  constituents  separate  them- 
ilves  by  their  specific  gravity,  the  lead  going  to  the  bottom,  while  the 
atte,  which  contains,  besides  the  iron,  other  metals  and  some  lead, 
jmains  on  top  of  the  lead  and  below  the  slag.  The  lead  contains, 
3arly  always,  some  metallic  iron,  which  must  be  removed  by  a  slow 
imeiting.  The  matte  and  slag,  if  not  argentiferous,  are  thrown  away, 
J  the  first  generally  contains  not  more  than  from  6  to  12,  atid  the  latter 
om  4  to  6  per  cent,  of  lead,  which  would  not  pay  for  extraction  by  a 
parate  process.  If  silver  ores  are  smelted  by  this  process,  by  far  the 
ost  of  the  silver  will  follow  the  sulphur  into  the  matte,  from  which  it 
Ul  have  to  be  extracted  by  further  and  expensive  treatment.  For  this 
ason  the  method  is  not  adapted  for  the  western  mining  districts,  to 
y  nothing  of  the  impracticability  of  obtaining  metallic  iron,  of  which 
ten  35  per  cent,  is  required.  It  is  true  that  very  pure  iron  ores, 
gether  with  charcoal,  may  replace  the  metallic  iron,  but  even  these 
nnot  be  cheaply  obtained  in  the  necessary  purity  in  most  localities. 
In  the  second  process  it  is  intended  to  save  metallic  iron ;  and  the 
arge  is  therefore  first  roasted  'alone  at  a  low  temperature,  so  that  the 
lena  is  as  perfectly  as  possible  changed  into  oxide  and  sulphate  of 
id.    One  half  per  cent,  of  coal  dust  and  12  per  cent,  of  quartz  are  thea 
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added,  and  the  whole  is  quickly  beated  to  a  cherry  red.  Id  this  stage 
of  the  x>rocess  the  oxide  of  lead  is  i  educed  and  the  salphuric  acid  u 
partly  driven  otf  as  sulphurous  acid  by  the  action  of  the  coal,  and 
partly  expelled  by  the  silica,  which  takes  its  place,  forming  silicate  of 
lead.  After  the  ebullition  of  the  charj^e  has  ceased,  about  10  i>er  cent 
of  metallic  iron  is  added  and  another  heat  is  given,  by  which  the  lead  is 
set  free,  while  the  iron  goes  into  the  slag  as  a  silicate.  If  t!ie  oits  sub- 
jected to  this  treatment  contain  silver,  very  little  of  this  will  pai^siDto 
the  slag  when  the  process  is  proiM>rly  managed,  because  tliere  are  mostly 
oxides  present;  but  thei'o  is  always  a  considerable  loss  of  load  iu  die 
slag.  It  is  of  course  very  important  in  tliis  method  to  get  the  correct  pro- 
portions of  silica  and  iron,  which  are  to  be  added.  As  we  caunot  have 
the  process  entirely  in  our  power,  this  is  always  difficult. 

This  process  is  on  account  of  the  (juick  returns  which  it  gives,  adapted 
for  use  in  this  country,  for  smelting  silver  ores  in  localities  where  iron, 
iron  ores,  or  basic  iron  slags  can  be  had  at  a  small  cost.  The  process 
executed  in  Newark,  New  Jersey,  is  identical  with  it  in  prin<jiple,  thou^^h 
it  difl'ers  slightly  in  some  details.  For  use  in  the  West,  however,  the 
blast-funiace  process  is  far  superior  to  it  in  all  districts  now  under  de- 
velopment. 

ni.    S^IELTING  IN  BLAST   FURNACES. 

The  blast  furnace  is  the  best  adapted  for  the  smelting  of  the  rich 
argentiferous  lead  ores,  or  of  mixtures  of  lead  ores  with  silver  ore,s  in  onr 
western  mining  districts.    These  ores  carry  usually  considerable  qmiu- 
tities  of  earthy  matter  and  silica,  besides  the  various  combinations  of 
metals  other  than  h^ad  and  silver.    For  this  reason  alone  thev  an*  Dot 
well  suited  for  any  of  the  reverberatory  processes.    But  in  addition  tin* 
blast  l'urna(!e  process  rer|uires  less  fuel  and  labor  in  proportion  to  the 
yield.     It  is  true,  the  vohitilization  of  lead  is  soniewliat  greater  iu  tlii' 
bhist-furnace  than  in  the  reverbrratory ;  but  this  maybe  partly  avoiiU'i 
by  a  pr()i>er  slia])e  and  heiglit  of  the  furnace;  and  l\v  far  tlie  lar^T^t 
percentage  of  the  volatilizcMl  lead  and  silver  may  be  caught  in  i)riiiHTiy- 
coUvStiiicted  systems  of  condensing  chambers,  especially  when  showci;< 
of  water  are  used  to  cool  the  fumes. 

(ialena  ores  containing  little  silver,  ajid  no  other  metals,  l>ut  much 
earthy  gangue  are  usually  subjected  to  the  process  known  as  the  inv- 
cipitation  process,  those  containing  much  silver,  and  besides  the  above 
substances  a  large  ])ercentage  of  foreign  sulphurets,  arseniurets,  ere. 
to  tlie  roasting  anil  redncing  process.  In  the  latter,  a  preeipitatinii 
action  is  also  often  introduced  eithin*  bv  oxides  of  iron  alreadv  iu  tlu- 
charge,  or  by  a  small  addition  of  materials  containing  them.  For  the 
latter  j)roeess,  the  western  ores  are  eminently  Jit  ted. 

The  furnaces  used  heretofore,  vary  greatly  in  shape,  and  their  rela- 
tive nuuits  have  been  olten  discussed  by  nietallurgical  writers.  JSutlire 
it  to  say,  that  the  Kaehette  furnace  and  the  J*iitz  furnace,  (both  tli- 
sei'ibed  in  the  remarks  on  I^ureka  District,  Nevada,  in  a  fvu*nier  chapiii 
of  this  report,)  are  now  conc-edt^l  on  all  sides  to  be  the  best.  They  have 
the  largest  capacity,  and  are  the  most  economical  in  regard  to  fuel  antl 
labor,  while  the  loss  of  lead  in  the  slag  is  exceedingly  small.  Iu  \\w 
latest  modification  of  the  Fillz  furnace,  as  introduced  lately  in  Clans 
thai,  Gernmny,  the  slag  contains  only  i  per  cent,  of  lead,  whih*  form- 
erly xrom  -I  to(>  per  cent,  was  not  luicommon.  The  loss  by  volatilization 
is  also  greatly  reduced.  This  is  partly  due  to  the  numncr  of  chargiu;i, 
and  i>artiy  to  the  shape  of  the  furnace. 
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A  very  important  improveniont  has  been  lately  added  to  the  Piltz 
fiiniace  at  Eureka,  by  Messrs.  Keyes  and  Arents,  the  superintendent 
and  the  metallurgist  of  the  Eureka  Consolidated  Company,  which  in- 
creases considerably  the  already  astonishing  results  obtained  with  this 
shaft-ftirnace.  At  the  same  time  this  improvement  can  be  added  with 
only  slight  modifications  to  all  kinds  of  shaft-furnaces  used  for  lead  or 
copper-matte  smelting ;  and  its  introduction  is,  therefore,  of  great  im- 
portance to  metallurgists  and  owners  of  smelting-works.  I  speak  of 
the  automatic  tapping  apparatus  now  in  use  at  the  above-named  works, 
which  consists  simply  in  a  pipe,  introduced  in  the  side  of  the  furnace, 
at  the  bottom  of  the  crucible,  from  which  it  slants  upward,  en<ling  in 
a  kettle,  the  upper  rim  of  which  is  at  a  level  with  the  height  of  the  lead 
bath  in  the  furnace  when  the  crucible  is  filled.  It  is  claimed,  and 
proved  by  the  actual  working  of  this  method  of  tapping,  that 

1.  The  furnace  runs  more  regularly. 

2.  The  lead  obtained  is  purer. 

3.  "  Sows"  are  prevented. 

4.  The  work  of  the  smelters  is  hghtened. 

These  results  agree  entirely  with  the  theories  bearing  on  the  subject, 
as  I  shall  show,  and  a  fifth  beneficial  result  might  be  added,  namely, 
saving  of  fuel. 

When  the  usual  method  of  tapping  a  lead  furnace  is  followed,  the 
blast  is  stopped  and  the  tap-hole  in  the  bottom  of  the  crucible  is  opened, 
(sometimes  with  great  diflSculty,  when  metal  has  cooled  in  it  at  a  former 
tapping.)  The  lead,  matte,  and  slag  run  out  into  the  ketile,  the  hole  is 
stopped  again  with  clay  or  a  mixture  of  clay  and  coal-dust  called  '^stiibbc,"' 
and  the  blast  is  turned  on  and  smelting  resumed.  With  the  cleaning  of 
the  crucible,  building  up  of  fore-hearth,  etc.,  this  part  of  the  smelting 
often  takes  considerable  time,  and  the  temperature  in  the  furnace  is  so 
reduced  that  much  fuel  is  burned  to  make  up  the  lost  heat.  Irregu- 
larities in  the  running  of  the  furnace  are  frequently  directly  traceable 
to  this  cause,  and  the  first  commencement  of  the  formation  of  "  sows  " 
occurs  also  in  nearly  all  cases  during  the  stoppnges,  when  the  small 
doughy  masses  of  reduced  metallic  iron  have  an  opportunity  to  stick  to 
the  bottom  of  the  crucible,  which  is  no  longer  protected  by  a  liquid  mass. 
It  is  well  known  to  every  metallurgist  that  when  the  foundation  is  once 
laid  for  a  " sow"  it  is  extremely  difficult  to  prevent  its  rapid  " giowth;" 
and  even  if  the  larger  parts  are  broken  or  chiseled  out  at  every  tapping, 
the  iron  will  continually  gain  on  the  smelter. 

By  the  employment  of  the  automatic  tap  the  first  formation  of  "  sows" 
is  evidently  prevented.  Even  if  there  be  much  iron  from  the  charge 
redaced  to  the  metallic  state,  the  lumps  will  not  come  in  contact  with 
the  bottom,  but  will  always  swim  on  the  lead-bath.  Being  here  exi)osed 
to  the  oxidizing  influence  of  the  blast,  they  will  be  carried  into  the  slag. 

It  need  scarcely  be  remarked  that  the  arrangement  for  tapi)ing  is  a 
continuous  one,  and  that  it  carries  the  molten  lead  out  from  the  bottom 
of  the  blast  furnace  as  fast  as  the  metal  is  reduced  inside.  At  the  same 
time  the  lead  smelted  from  the  charge  above  remains  in  the  crucible  long 
enough  to  give  the  molten  ingredients  the  required  time  to  react  upon 
each  other  and  separate  according  to  specific  gi^avity. 

The  lead  obtained  by  this  apparatus  must  be  purer  than  ordinary 
tappings,  because  it  is  taken  from  the  bottom  of  the  crucible,  where  the 
purest  (heaviest)  metal  gathers,  and  because  foreign  metals,  as  iron, 
zinc,  and  antimony  are  mostly  oxidized  and  slagged  before  they  are 
^oyed  with  the  lead. 

The  work  of  the  smelters  is  of  course  considerably  lightened,  because, 


440     MINING  STATISTICS   WEST  OP  THE   EOCKY  MOUNTAINS. 

in  addition  to  the  tapping,  the  hard  work  of  removing  "  8(W8,'*loo»l 
ing  the  charge  in  the  crucible  after  tapping,  etc.,  is  dispensed  fit  I 
The  invention  is,  as  for  as  I  can  judge  at  present,  of  the  first  importawip^" 
for  le^Kl  and  copper  smelting,  and  its  benefits  to  those  branches  of  i 
tallurgy  are  promising  to  be  as  great  as  those  of  theLuermanndn*** - 
block  have  already  proved  themselves  to  the  iron  interest. 

1.  The  precipitation  process. 

This  process  is  the  simplest  lead-smelting  method  in  use.    It  isbasl 
on  the  greater  ajffinity  of  the  sulphur  for  iron  than  for  lead;  and^wift 
ores  containing  only  galena  and  quartzose  or  argillaceous  gangneitctt 
be  carried  out  according  to  strictly  stoichiometrical  principles.  Batirt* 
foreign .  sulphurets  are  present  it  becomes  less  advantageous.   U* 
presence  of  those  of  copper,  antimony,  arsenic,  etc,  is  especially  mA- 
sirable,  because  these  are  also  acted  upon  by  the  iron,  and  the  portiofl 
reduced  to  metal  deteriorate  the  lead,  while  the  sulphurets  go  into  tl» 
matte,  which,  besides  much  lead,  carries  the  greater  part  of  the  silvo, 
if  silver  be  present,  with  it,  thus  necessitating  further  processes  for  iti 
extraction.    For  ^ese  reasons,  and  the  high  price  of  metallic  iron,  it  is 
in  use  at  the  present  time  in  few  localities  only,  the  smelting  woitan 
the  Upper  Hartz  Mountains,  which  work  ores  containing  a  high  percent- 
of  lead,  little  copper,  and  silver,  and  quartzose  gangue,  being  the  prifr 
cipal  representatives  of  the  kind. 

For  introduction  in  the  West,  where  the  main  object  of  smelting  i8 
the  extraction  of  the  silver  from  the  rich  ores,  while  the  base  metals 
are  of  little  value,  the  process  is  not  at  all  adapted  at  present 

2.  The  roasting)  and  reduction  (and  precipitation)  process. 

This  method  is  eminently  adapted  to  the  treatment  of  ores  rich  in 
silver,  comparatively  poor  in  lead,  and  containing  various  foreign  sul- 
phurets, coiiibiuatious  of  arsenic  and  antimony,  and  earthy  and  quartzose 
gangiie.  Its  main  adviuitage  consists  in  a  nearly  perfect  extraction  of 
the  silver  in  the  first  smelting,  because  inconsiderable  quantities  only  of 
matte  are  formed ;  but  considerably  more  fuel  is  needed  than  in  the  lore- 
going  process,  qn  account  of  the  roasting;  the  contents  of  silica  Ciiuse 
often  a  loss  of  lead  in  the  slag;  and  when  copper  is  present  in  the  ore  it 
is  lostj  if  the  roasting  has  been  carried  out  sufficiently  to  guard  against 
a  loss  of  silver  by  the  formation  of  matte. 

The  pro(X\ss  consists  in  a  roasting,  (the  puq)ose  of  which  is  to  change 
the  sulphides  as  much  as  possible  into  oxides  and  to  volatilize  a  part  of 
such  deleterious  substances  as  antimony,  arsenic,  and  zinc,)  and  a  subse- 
quent reducing  smelting,  in  the  latter  it  is  intended  to  reduce  the 
oxides  of  lead  and  silver  ;  to  decompose,  by  means  of  iron,  either  added 
or  reduced  from  the  oxide  in  the  (charge,  the  sulphides  of  lead  and  silver 
wliichmay  not  have  been  oxidized  during  the  roasting,  and  to  carry  the 
earthy  and  quartzose  substances  into  the  slag. 

This  process  is  at  ])reseut  carried  out  in  an  imperfect  manner  in  Enreka 
District,  Nevada.  The  ores  there  are  mostly  carbonates,  but  a  sulfi- 
cient  amount  of  sulphide  of  lead  and  arseuiate  of  iion  is  present  to  cause 
the  formation  of  a  considerable  proportion  of  matte  and  speiss,  which 
are  at  present  not  subjected  to  further  treatmc^nt,  and  hence  occasion 
the  loss  of  much  silver  and  lead.  To  guard  against  this  the  ore  should 
be  first  roasted  at  a  low  heat  with  an  addition  of  small  coal,  in  order  to 
remove  the  greater  part  of  the  sulphur  and  arsenic,  and  then  a  heat 
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'^'  ^jmfficient  for  sintering  should  be  given.    There  is  nsuallv  qnartz  enough 
^'HJteseiit  in  the  ores  (and  whenever  this  is  not  the  catie  it  should  be  added) 
~^to  permit  the  formation  of  silicate  of  lead,  from  which  the  metal  cjin 
^■^:  easily  be  removed  during  the  subsequent  smelting  by  a  slight  addition 
"^  ©f  iron  ores,  basic  slags  containing  much  iron,  etc.,  as  the  oivs  them- 
selves: contain  considerable  quantities  of  iron.    Even  if  this  method  is 
>H)t  followed  while  the  preponderance  of  carbonates  of  lead  in  the 
mines  continues,  it  will  certainly  have  to  be  intro<luced  as  soon  as,  with 
increasing  depth  in  the  mines,  undecomposed  sulphurots,  arseniurets, 
-'■    «te.,  are  reached. 
*  -  ^   .'^e  principal  and  latest  innovations  and  improvements  in  the  roast- 
;' V   ™Bi  reduction,  and  precipitation  process  are  introduced  in  Piso,  France, 
r  r    !^^^  Freiberg,  Saxony.    The  methods  of  both  those  localities  have 
"  -     vffxi  described  by  Professor  M.  L.  Gniner,  and  I  insert  here  a  tnmsla- 
--  ■  tion  of  his  articles,  which  are  of  the  highest  value  for  the  metallurgist. 
"^^  ";       SnuHUng-tcorl-8  at  Pise. — At  these  works  ores  from  Pallioros  (galena 
-  -     with  quartz  and  sulphurets  of  iron)  and  from  Sardinia,  which  are  bought 
^' ':    *P  at  Marseilles,  are  smelted.    The  roastmg  is  carried  out  in  reverber- 
^      Juries,  8  to  12  meters*  in  length  and  2  meters  in  width,  which  have 
Jj    «oor8 on  one  of  the  long  sides  only.    The  roasting  is  conduited  very 
.  -     ^irefully  and  completely,  without  raising  the  temperature  high  enough 
/-     formelting,  (slagging).    The  smelting  was  formerly  done  in  Castiliau 
tGunaees  with  3  to  4  tuyeres,  similar  to  those  of  Pont-gibaud,  Biache  St. 
Waast,  etc.,  but  lately  the  director  of  the  works,  M.  liarru,  has  i!n]>roved 
r*      *ke  furnaces  in  an  important  manner  by  making  them  higher,  replacing 
the  fire-proof  mateiial  in  the  regions  of  the  tuyeres  with  iron  plates 
Cooled  with  water,  and  by  inserting  a  charging  funnel,  closed  above,  into 
the  top  of  the  furnace. 

The  furnace  rests  on  a  large  foundation,  held  together  by  a  cast-iron 
)iag,  ill  the  middle  of  which  the  stubbe-sump,  0.00  meters  in  depth 
^nd  1.9  meters  in  diameter,  is  located.  On  I  he  foundation  a" ring  of  lire- 
J>jroof  brick  is  laid,  on  which  stand  four  curved  cast-iron  i>l:ites,  0.80 
Ineters  high,  inclosing  an  interior  space  1.15  to  1.20  meters  in  diameter. 
niiese,  when  properly  connected,  form  the  cylindrical  wall  of  the  fur- 
nace in  the  smelting-zone.  In  order  to  facilitate  a  change  in  the  lieight 
of  the  tuyeres,  when  necessary,  these  i)lates  are  not  directly  connected 
'with  each  other,  four  pillars,  0.25  meters  in  length  and  0.22  mett^rs  thick, 
intervening  between  them.  In  the  third  one  of  these,  0.25  metiers  above 
the  foundation,  the  tuyeres  are  inserted,  and  in  the  base  of  the  foiuth 
the  tap-hole  is  located.  Around  the  outer  circumference  the  jilates  are 
connected  by  clanqjs,  for  the  purpose  of  holding  the  pillars  between 
them  and  of  supporting  the  upper  portion  of  the  furnace.  Around  the 
cater  surface  run  three  small  horizontal  troughs  of  cast  iron,  which  are 
constantly  kept  full  of  water.  This  runs  vertically  along  the  plates, 
from  one  trough  to  the  other,  and  the  portion  not  evaporated  is  gath- 
ered in  a  reservoir  at  the  foot  of  the  plates.  Four  to  live  thousand 
liters  of  water  are  used  in  twentj-four  hours.  The  upper  part  of  the 
fomace  consists  of  lire-proof  material,  which  rests  on  a  projection  held 
by  the  plates. 

This  part  of  the  furnace  is  1.80  meters  wide.  Iligher  up  follows  a 
simple  iron  cylinder,  the  eloniration  of  the  iron  mantle,  which  is  lined 
with  fire-brick.  The  entire  height  of  the  furnace  above  the  foundation 
is  3J2o  meters.  At  this  height  the  top  is  closed  by  a  horizontal  iron 
plate,  in  the  middle  of  which  a  sheet-iron  cylinder,  1  meter  high  and  of 

*1  meter=39.3S  inches;  1  litcr=U.8d  quart;  1  gram=lo.4o3  troy  grains;  1  kilogram=: 
2J204  jKiuncU  avoirdux)ols. 
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tbe  diameter  of  tbe  shaft,  is  inserted.  It  is  open  at  the  lower  end,  and 
can  be  closed  on  top  \fj  a  door.  At  tbe  side,  near  the  top  of  the  fur- 
nace, the  fumes  pa^  throngh  a  flue  0.25  meters  wide,  into  the  condensa- 
tion cbaml)ers,  which  are  470  meters  long,  and  contain  1,800  cabie 
meters.  They  are  connected  with  a  chimney  40  to  50  meters  in  heigbt, 
which  communicates  also  with  the  roasting  furnaces.  The  fomace  has 
two  ttiyeres,  of  0.05  meters  diameter,  and  the  blast  has  a  pressnro  of 
0.03  to  0.04  meters.  Before  putting  the  furnace  in  operation  the  inside 
of  the  iron  X)late8  is  covered  with  a  layer  of  gypsum,  0.02  meters  thick; 
but  as  soon  as  smelting  has  commenced  this  falls  off  in  pieces,  and  in 
its  place  a  thin  layer  of  slag,  or  regenerated  galena,  is  caused  to  adheva 
to  the  plates  by  the  cooling  effect  of  the  water.  In  this  state  the  fur- 
nace runs  fix>m  two  to  three  mouths,  and  no  repairing  is  neccssaiy  dur- 
ing that  time  except  tbe  occasional  replacing  of  a  fire-brick  near  the 
tuyferes.  The  campaigns  might  even  last  longer  if  the  "  tutty "  forming 
in'the  upper  part  of  the  shaft  did  not  render  interruption  necessary. 

In  charging,  the  fuel  is  placed  in  the  middle  and  along  the  breast, 
while  tlie  charge  is  thrown  in  in  the  form  of  a  semicircle  over  the  tnye- 
res.  By  means  of  a  valve  in  the*  flue,  the  exit  of  the  gase«  is  so  rega- ' 
lated  that  the  outer  air  exerts  only  a  small  pressure  on  the  furnace  gaseSi 
In  consequence  of  this  the  fumes  draw  off  slowly ;  their  quantity  is 
reduced  to  a  minimum ;  the  gases  never  ignite  on  top  of  the  furnace, 
and  even  during  the  charging  little  lead  is  lost  by  the  draft. 

The  effect  of  tliis  arrangement  is  important.  Before  its  introdaction 
the  gases  ignited  often  on  top,  and  the  settlings  of  the  condensiug- 
chambers  bunied  like  tinder.  They  were  then  hght  and  volnminoas^ 
and  were  carried  along  by  the  drait ;  now  they  are  gray,  metallic,  and 
heavy,  aud  contain  50  to  (50  per  cent.,  whereas  they  formerly  contained 
only  35  to  dO  per  cent.  Previous  to  1805  the  entire  loss  in  the  old  fcr- 
niiees,  with  open  top  and  two  meters  high,  was  7  to  8  per  cent.,  half  of 
which  was  iDst  in  liiines ;  jiow  it  is  only  4  per  cent.,  of  which  over  2  per 
cent,  are  fumes.  From  G  to  7  per  cent,  of  the  ore  is  saved  as  condenW 
fumes  in  the  new  furnace. 

The  ores  of  Pallieres  contain  after  roasting,  on  an  average — 

Oxide,  sulphate  and  sulphide  of  lead 500 

Oxide  of  iron  with  some  sulphide 300 

Quartz inw 

1,000 

tbe  contents  of  lead  being  40  per  cent.,  110  kilograms  of  which  hold  110 
grams  of  silver. 
The  following  fluxes  are  used : 

Per  cent. 

Limestone 20  to  25 

Eich  iron  ore 3  to  4 

Cast  iron 2to  3 

and  it  is  intended  to  make  a  slag  of  the  following  comi)osition: 

Per  cent. 

Silica 30 

Protoxide  of  iron 10 

Oxide  of  calcium : 20 

Alumina  and  oxide  of  magnesium 5  to  6 

Oxide  of  lead 2  to3 

Tbe  contents  of  sulphur  in  the  slag  must  not  exceed  1  iier  cent,  and 
the  contents  of  silver  are  not  to  be  more  than  one  gram  in  100  kilo- 
gnims. 
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If  the  ore  lias  been  imperfectly  roasted  some  matte  is  formed,  wliicli 
passes  into  the  slag.  In  experiments  to  smelt, raw  sulplio-carbonates 
with  the,common  ore  (galena  with  sulphnret  of  iron)  which  had  been 
dightly  roasted,  with  the  addition  of  7  per  cent,  cast  iron  and  20  per 
cent,  of  iron  ore,  the  resulting  slags  were  mixed  with  matte  and  con 
tained  mnch  silver.  The  more  carefully  the  roasting  is  carried  out,  tho 
more  jyertect  is  tho  extraction  of  silver.  According  to  this  it  would  be 
advisable  to  leave  the  2  to  3  per  cent,  cast  iron  altogether  out  of  the 
cdiarge  and  to  take  in  its  stead  the  corresponding  amount  of  iron  ore; 
and  also  to  contract  the  furnace  in  the  smelting-zone.  The  smelting 
uronld  then  take  place  easier  and  a  little  oxide  of  iron  would  be  reduced, 
as  in  the  Kachette  furnace  in  the  Hartz. 

£ight  to  ten  tons  of  roasted  ore  are  smelted  at  Pise  in  twenty-four 
hours,  with  25  i)er  cent,  of  coke,  and  the  lead  is  tapped  two  to  three 
times  daily  into  an  iron  kettle,  which  is  preferable  to  a  sump  cut  out  ot 
Btiibbe.  The  added  cast  iron  often  acts  only  as  fuel.  At  Pise  the  con- 
sumption of  coke  fell  from  25  to  22  per  cent.,  when  7  per  cent,  of  cast 
iron  were  added  instead  of  3.  At  Pontgibaud,  where  the  ores  contain 
50  per  cent.,  the  effect  of  iron  is  still  more  apparent.  With  10  i)er  cent. 
of  cast  iron  8  to  9  per  cent,  of  coke  were  used,  and  with  12  per  cent., 
less  than  7  per  cent.  In  both  cases  not  a  trace  of  matte  was  formed, 
the  iron  being  mostly  oxidized. 

In  the  smelting  process  at  Ems,  Prussia,  a  Rachette  furnace,  with 
twelve  tuyeres,  is  used,  and  in  twenty-four  hours  15  tons  of  charge  are 
smelted,  consisting  of  100  roasted  ore,  with  50  per  cent,  lead,  24  puddling 
slag,  24  spherosiderite,  16  limestone.  Ten  'per  cent,  of  cokes  are  used, 
vrhiie  formerly,  in  the  old  furnaces,  20  to  30  per  cent,  were  consumed. 
The  saving  is  eftected,  .however,  less  by  the  shape  of  the  whole  furnace 
than  by  its  narrowness  in  the  smelting-zone. 

The  process  at  Freiberg. — About  two  years  ago  a  modification  of  the 
Castilian  furnace  was  introduced  at  Freiberg.  It  differs  from  the  for- 
mer in  the  horizontal  section,  which  is  eight  sided  instead  of  round : 
seven  tuyeres  have  been  placed  around  the  i>eriphery,  and  it  is  closed 
as  a  "  sump-furnace."  As  at  Pise,  near  Alais  in  France,  a  flue  for  the 
removal  of  the  gases  into  the  chambers  is  built  in  one  side  near  the 
top,  and  in  a  manner  similai*  to  the  arrangement  in  iron  blast-furnaces; 
an  iron  cylinder  is  inserted  into  the  top,  behind  which  the  gases  enter 
the  flue.  Through  a  funnel  on  top  of  the  cylinder  the  furnace  is  charged 
by  cars,  the  bottom  of  which  can  bo  let  down.  The  furnace  is  4  to  5 
meters  high,  in  the  level  of  tho  tuyeres  1.55  meters  wide,  and  on  top 
2.12  meters.  The  tuyeres  are  cooled  by  water,  and  the  breast  rests  on 
an  iron  box  filled  with  water.  This,  it  is  true,  is  a  great  improvement 
on  the  old  furnaces,  but  iron  walls  should  be  used  in  the  smelting 
region,  as  at  Pise ;  the  furnace  ought  to  be  still  more  contracted  in  this 
portion,  and  the  fore-hearth  ought  to  be  discarded.  The  upper  part  of 
the  furnace  is  independent  of  the  lower,  and  rests  on  iron  bars  which  are 
suspended  from  above,  so  that  the  lower  iiart  can  be  separately  repaired. 
The  charge  is  little  changed.  As  formerly,  45  to  50  per  cent,  of  roasted 
first  matte  are  added  to  the  ore,  but  instead  of  150  per  cent,  of  lead- 
slag,  only  85  i)er  cent.,  and  2J  per  cent,  of  limestone  are  added.  The 
economy  is  iiot  perfectly  satisfactory,  as  24  parts  of  coke  are  still  used 
in  treating  100  i^arts  of  ore.  The  furnace  seems  to  be  too  wide  in  the 
level  of  the  tuyeres,  and  the  charge  is  too  voluminous.  The  amount  of 
the  slag,  and  perhaps  that  of  the  matte,  should  be  lessened,  anfl  a  part 
of  the  latter  replaced  with  lime.  Nevertheless,  this  is  a  considerable 
improvement,  31  parts  of  coke  having  been  used  formerly  for  100  parts 
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of  ore.  Poorer  mattes  are  now  produced,  and  slags  which  can  be  thro\nii 
away,  containing  in  100  kilograms  only  1.5  kilograms  of  lead,  0.1  kik>- 
gram  of  copper,  and  1  gram  of  silver.  In  twenty-four  hour^  15  tom 
are  smelted,  and  lately  this  has  been  increased  to  2C»  tons. 

Furnaces  of  the  same  kind,  only  differing  from  the  Freiberg  furnace 
by  their  round  shape  and  the  number  (5)  of  their  tuyferes,  have  been 
erected  at  Braubach  and  Glausthal.  In  the  latter  slags  are  now  made 
which  contain  only  ^  per  cent  of  lead. 

As  I  have  mentioned  above,  this  furnace  has  also  been  introduced  at 
Eureka,  Nevada,  and  it  is  reported  that  excellent  results  have  been  ob- 
tained ;  but  I  have  not  yet  received  exact  figures. 

IV.  REFINING  OF  THE  LEAD  AND  EXTEACTION  OP  THE   SILYEB. 

Neither  of  these  processes  is  as  yet  practiced  in  the  "West,  and  it  i8 
probably,  under  present  circumstances,  best  that  they  should  be  ex- 
ecuted at  commercial  centers.  The  principal  reason  for  this  is  the 
insecurity  and  high  freightage  of  fine  bullion  shipments,  both  of  which 
are  avoided  in  shipping  base  bullion. 

Lead  is  refined,  either  for  the  purpose  of  using  subsequently  the  Pat- 
tinson  process  for  the  silver  extraction,  or  to  obtain  a  pure  article  for 
the  trade.  If  the  lead  is  tolerably  pure,  it  is  saflicient  to  remelt  it  in 
a  reverberatory  or  an  iron  kettle  at  a  low  temperature,  di^aw  ofi'  the 
dross,  and  "pole"  the  fluid  mass.  But  if  the  lead  is  very  impure  it  must 
be  repeatedly  calcined  at  a  red  heat  in  a  reverberator^*,  under  access  of 
air;  and  even  this  does  not  suflBce  when  antimony  is  present.  In  that 
case  a  blast  is  used  in  some  works ;  in  others,  superheated  steam.  The 
latter  shortens  the  process,  and  has  given  generally  good  results. 

When,  besides  antimouy,  much  copper,  iron,  or  nickel,  or  other  not 
easily  fusible  substance  is  present  in  the  lead,  the  calcination  is,  in  soiue 
localities,  preceded  by  eliciuation,  or  the  heating  of  the  mass  to  the 
melting-point  of  the  lead,  Avhicli  is  then  drained  olT,  leaving  a  spon*re  of 
the  less  fusible  metals.  Those  must  be  subjected  to  further  tre^itmeut, 
both  on  account  of  their  own  value  and  to  recover  the  amount  of  lead 
which  still  inheres  in  them;  and  since  this  reworking  involves  consider- 
able loss  of  metal,  eliquation  is  willingly  avoided  by  metallurgists. 
Where  it  is  employed  the  object  is  to  reduce  the  time,  labor,  and  ex- 
pense required  for  the  calcination  of  a  highly  refractory  material;  aud 
when  this  end  is  not  secured  by  eliquation,  that  process  is  not  to  be 
recommended. 

Direct  cupellation  of  the  whole  ])roduct  of  lead  has  nearly  everywhere 
ceased  to  be  employed  for  the  desilverization  of  lead,  partly  because  there 
is  no  market  for  the  large  amount  of  litharge  thus  produced,  and  its  re- 
duction to  metal  adds  to  the  cost  of  the  juocess,  and  i)artly  because  in 
most  crude  lead  the  contents  of  silver  are  too  small  to  permit  an  econom- 
ical extraction  in  this  way.  The  Pattinson  i)rocess  also  is  gradually 
giving  way  to  the  desilverization  by  means  of  zinc,  originally  known 
as  Parke's  method,  but  considerably  improved  fcy  later  experimenters. 
In  this  country  a  similar  i)rocess  is  carried  out  at  Newark,  New  Jei*sey, 
with  this  principal  ditlcrence  from  the  original,  that  the  zinc  contain- 
ing the  silver  is  not  skimmed  from  the  surface  of  the  molten  lead,  but 
retained  in  a  reverberatory  in  the  dross,  after  the  lead  has  been  removed 
at  a  low  temperature  by  a  process  of  eliquation.  It  is  based  on  the 
fact  that  lead  melts  out  of  an  alloy  of  zinc,  silver,  and  lead,  before  the 
other  two  metals  become  liquid,  and  that  the  silver  has  a  greater  affinity 
or  zinc  than  for  lead.    The  objections  to  eliquation,  mentioned  above, 
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do  not  obtain  in  tbo  present  instance,  since  the  lead  is  pure,  and  tbe 
argentiferous  residuum  requires  no  otber  treatment  than  a  simple  dis- 
tillation and  cupellation.  Tbe  manipulations  are,  tberefore,  not  rendered 
inconveniently  numerous  or  complicated. 

The  zinc  process,  as  practiced  in  tbe  small  works  at  Braubacb,  on  tbe 
Bbine,  is  described  by  Professor  Gruner  as  follows : 

Lead  is  treated  here  wbicb  contains  gold,  silver,  and  copper.  Twelve 
tons  of  lead  are  melted  and  2  per  cent,  of  zinc  is  added  in  three  periods. 
A  tborougb  mixture  is  secui-ed,  after  each  addition  of  zinc,  by  stirring 
the  whole  mass  for  half  an  hour ;  then  the  charge  is  permitted  to  cool, 
and  after  three  hours  tbe  zinc-scum  is  drawn  off.  The  whole  operation, 
therefore,  lasts  twelve  hours*  The  zinc  absorbs  from  the  lead  first  the 
gold,  then  the  copper,  and  finally  the  silver.*  The  zinc-scum,  which  is 
first  partially  freed  from  lead  by  heating  it  up  to  the  melting  point 
of  tbe  latter,  is  then  mixed  in  a  cast-iron  kettle  with  chloride  of  lead, 
and  raised  to  a  dark-red  heat.  Chloride  of  zinc  and  lead  rich  in  silver 
are  obtained.  The  latter  is  cupelled.  The  great  mass  of  the  lead  from 
which  all  the  silver  has  been  extracted  is  likewise  treated  with  chloride 
of  lead  to  free  it  from  zinc;  and  the  slag  containing  the  chloride  of 
zinc  is  smelted  in  a  reverberatory  or  a  low  blast-furnace,  for  the  pur- 
pose of  obtaining  the  particles  of  lead  mechanically  mixed  with  the  slag. 
It  would  probably  be  better  to  treat  the  slag  with  water,  which  dissolves 
the  chloride  of  zinc.  The  lead  contains  after  the  treatment  less  than 
10  grams  of  silver  i)er  ton. 

At  Lautenthal,t  in  the  Harz  Mountains,  a  modification  of  Cordurid's 
process  has  been  introduced.  Here  25,000  i)0unds{  of  lead  are  melted 
in  a  Pattinson  kettle ;  and  .after  the  dross  is  removed  1.4  per  cent,  of 
zinc  is  introduced  at  three  periods,  the  mass  being  each  time  energetically 
stirred  and  then  left  for  some  time  quiet,  in  order  to  give  the  zinc,  con- 
taining the  silver,  a  chance  to  separate.  The  whole  proceeding  takes 
eighteen  hours.  The  stirring  is  done  by  a  vertical  shaft  with  arms,  to 
the  lower  end  of  which  a  box  with  holes  in  the  top  is  affixed  to  receive 
the  zinc.  ,  This  is  added  in  small  solid  pieces,  and  as  soon  as  introduced 
into  the  molten  mass  melts  also  and  ascends  in  fine  streams  through 
the  lead  to  the  top,  taking  up  the  silver  on  its  way.  As  products  of 
this  treatment,  are  obtained : 

a«  Desilverized  lead,  containing  some  zinc  and  antimony.  To  remove 
these,  steam  is  introduced  into  the  lead  from  the  bottom  of  the  kettle. 
This  oxidizes  the  zinc  and  also  some  lead,  while  hydrogen  is  evolved, 
and  the  oxides  rise  to  the  surface.  During  this  process  the  kettle  is 
covered  with  an  iron  hood,  from  which  the  steam  and  gas  are  conducted 
by  a  pipe  into  a  condensing  chamber.  The  presence  of  zinc  in  the 
molten  lead  is  tested  by  taking  a  sample  from  the  bath  with  a  ladle. 
If,  on  emptying  the  ladle,  flaps  or  clouts  of  metal  are  observed  to  ad- 
here to  it,  the  zinc  is  not  yet  completely  removed  from  the  lead.    But 

•This  statement  of  Professor  Gruner  is  contradicted  by  an  article  in  the  Berg  und 
Hitttenmannische  Zeitung,  (1869,  P*^10  from  which  I  extract  the  following  passage: 
'' Beffarding  the  affinity  of  different  metals  for  zinc,  it  has  been  found  that  when  a 
gmaU  qnantity  of  zinc  is  added  to  lead  containing  copper,  gold,  and  silver,  the  copper 
is  first  absorbed  by  the  zinc;  if  the  rcsnltant  alloy  of  zinc  and  copper  is  removed,  (for 
fiirther  treatment  by  matte-smelting,)  and  another  small  addition  of  zinc  is  made,  the 
gold  is  next  absorbed,  and  only  by  adding  a  larger  quantity  of  zinc  is  the  silver  thus 
extracted  from  the  lead.  Perhaps  it  would  be  feasible  by  means  of  snch  a  graduated 
miccesslve  treatment  of  a  lead-alloy  containing  copper,  gold,  and  silver,  to  effect  the 
separation  of  these  three  metals."  The  i)racticability  of  an  accurate  separation  by  such 
means  I  am  inclined  to  disbelieve.  * 

t  Berg  and  Hiitt^nmannische  Zeitung,  1869,  p.  271. 

tPraseixui  pounds,  equal  to  25,775  English  avoirdupois. 
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■when  these  are  no  loiiger  formed,  and  a  white  crystalline  ajwt  (^iieenlar 
antimony)  sliows  itself  in  tlie  middle  of  the  eoolvd  sample,  the  zinc  is 
gone  ami  the  antimony  liiis  then  tolieelimhiatcd.  Thei  hood  is remoTeil 
alter  tirst  conduetinjj  steam  diivetly  uudor  it  in  onler  to  drive  ont  ibe 
hydrogen  nud  to  pix'vent  explosions,  after  which  steam  is  conduttwl 
into  tho  niotiil  bath  nndor  access  of  air,  niitil  a  i^iuiple  shows  nn 
more  antimony,  the  enrf'nw  appearing  uniformly  lead-giay.  The  oxidM 
are.  then  removed  from  the  8m'fae«  of  the  metal  in  the  kettle,  u&d  tlic 
lead,  of  excellent  qnuUty,  is  ladled  into  molds. 

Tho  oxides,  containing  lead  and  zinc,  arc  concentrated  mechanicalk 
in  the  wet  wiiy,  and  two  prndncts  aro  the  result:  Oxide  of  zinc  of  a 
yellowish-pi-eeu  color,  containing  30  to  S3  per  cent,  of  lead,  ami  oxitlt 
of  Iciul,  poor  in  zinc,  which  is  smelted  with  other  refnap. 

6,  Zinc  rich  in  silver,  with  some  lead,  (zinc-scum.)  This  is  mcltod  iii 
a  kettle,  and,  alter  putting  on  the  huo<l,  Kteiim  is  introduced,  when  tie 
lend  Rtiwrati-*,  IcaTiiig  a  scum  liuh  in  oxides  of  sil\-er  and  zinc.  Thi* 
18  added  afterward,  iu  cupelling  the  lead  after  the  lirst  oxidi's  have  bwu 
dniwii  off.  The  scum  which  appears  during  this  dnhscqneiit  cunelhriMi 
on  the  lead  contains  still  some  eilvL-r  and  is  therefore  returned  into  tb* 
Bnielting  procpsse.i. 

Tills  method  gives  far  better  residts  than  the  Pattiuson  process  for- 
merly iu  use. 

SEl'ARATIOS  ■WITH    ZISC  ASD    CESTRIFrGAL   FOIICE. 

Mr.  Ey.stcr,  of  Colorado,  lins  lately  published  iu  the  Engiuecnng  ami 
Mining  Jonniiil  his  proiesslor  tlm  desilverizatioii  of  lead  by  zitic,  ivhicli 
is  evidenlly  iuteuilnl  to  secui'e  the  more  intiuiute  distribution  oi'the/iuc 
through  the  li'ad  :iiid  the  tnial  sciiaratioii  of  the  Ic.id  and  f hi- alln.v « 
ziiii:  and  silvrr,  li,\  nivalis  oi'  ceutrirugal  force.  This  hitU'r  idea  is  ea- 
lirt'Iy  new,  Iml  I  lie  ('xipcrinieiits  tliu.s  tiir  made  ai-e  not  eoiiehisive  yetm 
To  till'  cnnniiLiiral  ad\  aiit;(g<'s  iif  llie  pi'oeess.  The  dcHCripiiou  of  tb( 
liriici's.s  liy  tlie  pjiteutce  fiilliuvs  Iiei'e: 

Tlic  i-viiiiilor  wiiitli  I  lii>t  rxiHiiiinntoil  ivilh  trnB  milv  0  iiichcR  iu  iliampier; 
111.-  iitir  1  iiuw  hiH-i-  is  1,-.  iiLilus  in  .lia.iiit.T  ;iml  :i  ii.rlifs  in  k-nnlli  ..ii  llic  iusid.-.  tlm 
is.  I'mtii  hi-ml  Id  ]iL-:i(!.     Tli.>  t>riiic'i|>l<>s  uliii'Ii  iimli-rlir  my  pnid'ex  iin>: 

lirsL  TliiiC  unit  ilia  vlii  ii  in  IIil-  lui'liilhe  atutt-  liu  Hot  i-iitw  into  cliciuical  comliiu- 
lii>ii  wliMi  tili!,.'(!i.l-;illnv^ai.t;;.llK'i'. 

s .I'v .    i  !.  H  I!;.  '.    :-     I  .   I  ,,'!...  .1  .n.il  riilurnl  fo  a  llnid  cnnditioii  ami  kqrt  >I 

,Ti>  ..':i;;ili  iirtim<-,iiayiuili«iiviir  uioro.  iiiail(<f 

Vf  .iiily  si'imrattd.  ni-ronliii;;  to  tlipir  n«[iKtiii 

t-|>-  ritjiHiHiiibowi'nina  livniw funuiirr}-— bna 

l"i:  ,     ,,.   .  I       .1    ,,!,;[   !.■  jil  ill  n-stiin  a  muhen  utJitc  for  anlionnrill* 

I-  111'  IIniHniiui  Iriiiis|iUBitioni8tliis:  irxilveTiuidEaUli 

mix    I        :  >iuHiii)u,auiI]ie]it III  tlintHtatA  foran  Loot  in&BinM 

.111'!  '11- '; I'-.  .111! I  ii,<  [i  jlliiivuil  tu  tuul  witliiint  a^tAtion,  most  of  tbagoUvfl, 

be  iiiiiiiii  III  ilur  0 II  111  till-  i-iut^iblii  and  iiiOHt  of  tho  silver  at  tlie  top.* 

'rill.-  II -ink  in  utuoiiiitiililo  I'lir  oil  tliu  priuciiilr  tbnt  when  tbuse  metalj 
to  tlir  llmil  ciiiiilitiiiii  li,v  lii^iif.  Ilinir  aloms  an;  I'rce  to  and  do  mraiiffB 
I'osiliiiji  tolliclrrcAiHictivc  ^nirititrH.    'n'lipn  tbpse  metals  ato  rolseS  J 
atiiiii  ot'i-acli  metal  ri^luliis  iii  Itn  atomic  Btato  all  of  its  properties  Hid 
aod.risiii-n.    It.  woulil  roiiuini  tno  iniiulispaco  fur  mo  to  go  into  f-*-" 
aiid  I  I'oiiti-ni  iiiyai'If  with  simiily  statiu);  tbc  (general  pnucdples. 


tliuK  miXL'd  mill  iii  fusion  you  t>miiIoT  bhC 

I'y  to  Hcpiiratp,  you  will  acconiplieli  that  » 

111*  CirL*  npplii-il.    llm  foroo  wliii-li  I  apply  is  centrifiigal  fnW*  ^  .     .-   ., 

rotutiuu  of  a  liulliin-  ima  cyliuder,  in  wliiuli  tbo  molten  nittaJ  is  placud  fur  tM  t 


'  I  di>  not  vnuc-li  for  tbis  Bt;itoment.    IhavoneverolXHi  vi'ilmi 

auil  1  nm  inclined  ta  doubt  its  occnrronoe.  Mr.  EjBlvr'-  Ibi-nry  «p| 
wvi'iihig.  Ilis  (ixpecimuiits  with  zina,  HilTsr  and  teftd,  ou  UluDduv 
onablo  as  they  uo  ingeu'ioB  tuuL  l.'atwMt^ni'— %*'V' 
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The  cj-linilcr  I  now  h:tT^!  fur  cxpurimuiit  U  maild  of  aaat  ira-a,  tlirr-qnarterj  nf  an 
i&cli  i!iii-b,  Ifi  iucJu's  iu  diuinoloi'  iii:iiiti.',  ami  J  iiii.-li<»  Tliii'k,  tlint  ii>,  rniiii  lii'nil  ta  hi:r.-l, 
•u  that  ihc  r^^e  or  tii^riit  of  inutnl  uitiT  tn'^itiiiimt  will  W  nf  tlii-fu  (li:iii'iisiiiii<t.  Tho 
BfliDiliT  in  ciiKt  with  ciuo  (if  itH  lu.'aiU  tttt.tchcd.  Iu  thv  iitlior  niid  in  n  tl:i]i;;<-  ^  inchi'ii 
wi(k>,  oil  u*lrii-h  tlu>«t  licr  head  oithL-  i-yUiiikT  U  lilted,  imi  thut  it  iiiay  lie  put  i>u  luiil  luki-ii 
off  «t  i>lmuiiin<  by  niuaua  uf  bultn  aud  kvyo  ov  wruirij.  Thiit  fluiigo,  ami  llin  IumA  that 
fitaou  it,  niuiit  bu  iiiadi.-  ou  that  tbu  Julut  wilt  hprlosc,  and  tmcoiistrncli-il  that  it  muj 
Iw  tilted  aud  luiKlc  purfirctly  clnHi>  or  ti];bt  wlicii  it  ii)  pnt  tofpitbi-r  for  n^\  Vimit  tlio 
ct;ut<-r  of  ouL'li  uf  tlju  cyliudur-hfiadK  prutrudi'a  nu  ailo,  cost  ttUL  it,  oiid  uuulo  otron}; 
etiua^h  fnr  tho  jiiirpuso,  on  uliich  tlio  cyliudi-r  n.-voh'M.  On  tlio  tu[>  or  cirriimfen.'uco 
of  tho  ryliudpr  i.s  n  liolo  alioiit  ono  iuuh  iu  diaiwtur,  tliningh  wlut-li  the  cylinder  is 
ebar^^I  with  tliu  iiiolti-ii  niL-tiil,  aud  wUiuU  is  u]n.'IK-<1  nnil  i'IunihI  tritb  a  ticiw  m  iithcr 
■ppliiiucc  so  ua  to  1hi  iiiirfectly  chiiw.  On  one  of  the  usleti  in  fitted  a  niiar-wlieel,  by 
meitBs  of  wlikh  tlio  cyliiulor  U  luiuto  to  revolve.  I  have  h  K-d-pluto  cn»t  witli  joumaf- 
boiea,  oD  which  this  eyliiidi^r  ia  to  hu  pinceil  ivhini  rendj  to  Iki  operated.  I'hii)  beit- 
Jilatt;  in  pineuil  on  tho  top  of  a  huiiiH  funiuee,  of  HUflieieiit  eniHicitf  Iu  gvuerate  lieat 
(doq;^  to  kivp  the  ryliutler  as  hot  as  tliu  inetiil  to  ho  treated. 

I  plucd  tlu:  cylinder  in  ita  heuriiiRH  <ivertho  fiiniaee,  make  up  a  nmnll  fim.  and  revolve 
thr  cylindiT  slon-ly  over  it.  eo  na  to  he:it  it  np  to  the  ti'mpcralurc  uf  tho  metal  to  ho 
trpatwl.  I  thuu  ii[>cii  tho  vent  on  the  tcip.  pour  iu  the  metal  to  bo  tivateil,  close  up  tho 
wnt,  and  eommeuce  tu  rovulve  Ihocyliudcr.ut  thei'iite  uf  ubiiat'iSO  to:tUO  revolutions 
IMF  uiinatc,  keepiuK  in  tliu  furnaee  jiint  hciit  enoii);h  to  keep  the  eyiiiider  hot,  Aud  tlic 
motol  u'ilitiu  it  luniniun.  After  I  have  revnlvi'd  the  cylinder  thuH  fur  three  hnun.  I 
vithdran' the  heat,  kii'pin);uii  tho  rotnlion  until  the  cylinder  la  cold,  uud  the  mcliil 
iritliiu  it  Kulidilieil.  (This  will  hu  accch^ruted  by  a  blast  uf  culd  air  bluwu  iiiti>  tlio 
Aimaee.)  I  llicn  lift  the  cylinder  fruiii  its  litiaringA.  Inko  ulf  thu  uiorable  head,  and 
tnniont  the  cakeufniclal,  when  I  Uud  tliu  lijjliter  metals  in  tho  center,  aud  thu  heavier 
DuoH  ou  iliu  outside,  bo  that  they  may  bu  cut  apart  iu  a  lathe,  or  by  any  appropriate 
instrument. 

I  do  nut  claim  that  this  process  will  make  an  exact  separation,  nulesa.  perbapo,  vhen 
tberv  wera  hut  twu  metals,  when  one  might  Iw  ent  pure  from  tUo  inaiih',  mid  one  ptiro 
from  the  oiitsido,  luuviug  uu  intermediate  ring  or  hand  to  he  treated  ngiiin  with  others 
of  like  valne. 

Having  thus  described  my  method,  I  will  now  pvo  the  result  of  two  osperimcnta 
wLicb  I  made  recently,  ono  in  tbe  small  eylindci'  with  very  rich  lead,  and  one  in  tlio 
iarge  cylinder  with  very  poor  lead. 

Tho  tiiBt  oxiiei'imeut,  aa  I  said,  waa  with  very  rich  le.id ;  accordinn  t«  aMay  it  con- 
taiued  $1,100  to  the  ton.  It  was  made  in  tho  smuU  eylinder.  I  lueltvil  oixty  )iaunilH  of 
tbui  le.ld,  eontainiiift  about  fSH  of  stiver.  I  added  to  it  nina  poniidD  t>f  2iiic,  umI 
■fterbeatiug  my  cylinder  to  tho  teninenilure  of  tho  molten  metttl,  or  a  littlu  nior''.  1 
^lened  the  vent  on  tho  top  and  poured  in  tko  metal.  Cluainf;  tho  vent,  J  ^^V1llvell  tlic 
CTlinder  alowly  tor  a  few  momenta.  Tliis  is  done  to  mix  tho  silver,  lead,  and  sine,  J 
tnen  atuppi'd  the  rotation,  and  allowed  the  eyhndec  to  Mtand  for  ten  niinnlen.  TIiih  i 
did  to  GDublu  the  sine  to  uouio  to  the  top  iiiiKcd  with  tko  silver,  wkicli  it  will  (bi  hy 
RBBon  of  ttti  Hpecific  gravity;.  I  then  turned  the  cylinder  rapidly  kalf  roinHl,  mo  an  \'u 
throw  the  zinc  tu  the  bottoiii,  wbcnceit  would  sfrain  ascend  to  tlio  tup,  liy  li-avin^'  ij,.' 
eylimlernt  rest  for  tell  or  fifteen  niinntea.  Thismay  be  repeated  three  i>r  T'lnr  i  iini':^,  ui. 
by  lueh  manipulation,  and  a  very  alow  motionof  the  cylinder,  I  obtain  u  iiiih,i  luUiir.:- 
mixture  of  the  zinc  nith  the  mass,  and  thus  bring  it  iu  contact  with  nil  uf  thi-  xili- ' 
In  the  moaii,  which  tho  zinc,  by  Its  aupcriornfflnity,  takM  np,  reilnciuK  llie  j'ruvii-.  i'; 
tbe  silver  to  the  mean  iMttvoen  that  metal  and  zinc,  making  it  about  H{,  utnl  Ii-.ivii;','-  n- 

~d  at  its  original  gravity.    Affer  I  hnd  thua  treated  it,  I  rciriiitieniwl  l->  r'^i,-?-.   -i; 

lodcr  at  the  nitQ  of  30(J  revolutions  to  tlii)  minute,  and  cojitiniied  iu  fi>ui»i-_  *t  in- 

"      wo  houra  and  a  half,  kecnina  up  bent  buoiign  la  the  l^iniae«  t<i  k>ni  t*,--  ^^ 

....     At  tho  end  of  two  and  alinli  hours.  I  wnbdrow  th^  flreawIoBtbK.  u*  ^  ■ 

with  wnler,  keeping  np  the  rutatiun  of  tile  cyllnilej'  at  llw  mom  ^^al  i^~ 

saeold  and  the  mental  nitliiu  it  iwliilifled.    1  t1ii>u  liftfd  KelT. 

le  head,  and  lurnid  out  tho  ingot,  whiub  wiui  nine  inchui  lui 

tUk,  with  a  hollow  core  in  tbe  center. 

By  nn'aii*  uf  f.meeiilric  cirulrW  1  .livid#J   thU  mn-t   Inln  . 
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Tho  sooonci  experiment  was  with  the  15-inrh  cylinder,  and  with  180  pounds  of  lead, 
Cf»utaiuin«];  §'Ji>  of  Hilvor  ]K*r  ton.  This  cxperiiiioiit  was  prepared  exactly  ojs  the  farnkr 
one.  I  ln'aifd  the  cylinder  up  to  the  proper  point,  that  »,  the  teinpcratare  of  the 
molten  )n(-t:il.  I  then  ponnMl  in  the  melted  metal,  addin;;  to  it  live  ponnds  of  zinc 
an«l  mixed  as  before  stated  l>y  kIow  motion  Jiud  stopping  the  cylinder.  I  then  coo- 
uenced  to  revolve  the  cylinder  at  a  rate  of  from  2.')U  to  300  revolutions  per  minute.  I 
kept  this  up  for  three  hoiii^.  keeping;  at  the  Banie  time  heat  enough  to  keep  the  mefals 
n.oltiKl.  At  the  end  of  ihn-e  houn*  1  withdrew  the  heat,  and  kept  np  the  rotation  of 
the  cylinder  at  the  same  speed  until  it  was  cohl  and  the  metal  solid ilicHi,  when  1  Htopjieil 
it,  t(M>k  off  the  cylinder,  took  otf  the  head  and  turned  out  the  ingot  of  the  same  tAavt 
as  that  fi*om  thelirst  ex])eriment.  but  of  larger  nize.  In  this  instauco  the  metAl  w'ui 
divided  in  thn  same  manner  as  before,  but  the  number  of  rings  was  increased  froa 
eight  to  foiirleen. 

Fift(;en  grains  from  No.  1  gave  so  small  a  speck  or  ])oint  of  silver  that  it  was  with 
diflicidty  it  could  be  seen  in  t  Ih'  cup  with  the  naked  eye.  Professor  Schinm-r  said  it  W4i 
not  more  tIkmi  would  be  in  the  same  rpiautity  of  litharge,  lie  says  practically  it 
amount^  to  nothing.  The  othrrs  g:ivo  the  Siime  results  up  to  No.  I'i,  which  liad'aa 
anpn^ciilble  (piautity  ;  No.  V.\  s\  little  more  :  No.  14  quite  a  rei^pectable  globule.  We 
did  not  weigh  them,  as  I  was  desinms  to  keep  them  in  the  cupels  for  exhibition  to 
friends,  as  out-  of  the  cujis  none  of  them  could  have  been  weighed  in  the  ujost  delicvtt 
scales,  except  Nos.  l»i  and  14. 

All  of  the  ex]>eriuient8  which  I  have  made  produced  similar  results,  and  I  am  nov 
fully  satistiHl  tliat  every  aueoecding  eObrt  which  I  make  will  urofluce  the  same  resalL 
Indeed,  when  I  huv«'  an  engine  or  other  force  to  drive  my  macninery,  so  that  Icancos- 
liuuc  th«;  rotation  t»f  the  cyliuder  for  six  or  s*'veii  hours,  the  n^sult  will  be  a  perfect 
one.  I  now  desire  to  pro<rure  a  wrought-iron  cyliiulcr  of  the  capacity  of  fn>m  l.'J(H*t« 
to  •i,0(»U  pounds.  Willi  this  a]»i>aratus,  and  this  mode  of  tn'atment.  I  fool  cuntideut  thai 
I  can  cone(*ntrate  the  silver  tliat  is  in  one  ton  of  lead  into  U)0  p<niudH.  at  an  ex^jecseaf 
less  tlian  ??.'»  pir  ton,  thus  saving  the  expense  of  cupelling  l.iHKi  ]iounds  of  lead. 
•  The  '/Aiiv  to  be  ust'd  in  the  process  is  to  be  distilled  from  the  solid  metal,  converted 
into  metallic  zinc  nntl  used  over  again  in  a  similar  succession  of  processes,  so  that  then 
is  no  loss.    AVe  lind  no  trace  of  zinc  in  the  samples  trntside  of  No.  I'i. 

AVhen  I  H]>eak  of  the-  cost  of  eoncentrating  a  ton  of  lead,  I  8iK*ak  with  reference  to  the 
cost  of  working  an  estab1ishm(>nt  of  the  capacity  of  live  tons  per  day.  All  the  hoik- 
ing and  lifting  of  cylinders  wouhl  be  done  by  means  of  cranes  and  pulleys,  huiI  the 
cutting  of  tlif  concrntrated  metal  by  means  of  an  upriglit  lathe  with  an*  nil  just  aMe 
culter.    Tour  men  and  one  ton  of  coal  would  treat  five  tons  per  day  with  great  ease. 

cordurie's  process. 

rrofcssor  Frod.  Prime,  Jr.,  of  Lafayett(^  College,  Eastoii,  Pennsylva- 
iiiiU  has  translated  a  memoir  by  Messrs.  Wedding  &  Braeuning.  origin- 
ally i)nl)lislied  in  vol.  xvii  of  Zcitsvhri/lfiir  das  Ikrg^  Hilttcn  und  !<aU- 
vcn-  ]V('scn  in  dan  ptrnsaischcn  Staatc,  on  3Ir.  Cordnrie's  niodificutioQ 
of  the  desiherization  of  lead  by  zine,  which  is  esi)ecially  valuable  for 
this  country,  as  uur  western  argentiferous  galenas  generally  contain 
many  imi)nrities,  the  removal  of  which  from  the  lead,  sub.sequcnily  to 
the  dcsilverizatiun,  is  one  of  the  principal  objects  of  this  process.  With 
the  i)ermission  of  tlie  translator  I  introduce  his  work  here  in  full.  Ii 
originally  ai)peared  in  tin*  columns  of  the  Technologist,  aii  illustrated 
industrial  magazine,  i)ublisli(*d  in  New  York. 

Th(»  process  may  be  divided  into:  First,  desilverization  of  the  load; 
Becond,  retining  the  desilverized  lead;  third,  treatment  of  the  zinc 
8cum. 

DESILVERIZATION   OF   THE   LEAD,   AND  REFINING  THE   DESILVERIZED 

LEAD. 

At  the  works  of  Baron  Eothschild,  in  ITavre,  Spanish  lead  is  smelted, 
containing  0.01 — 0.0(i  per  cent,  silver,  and  but  very  slight  traces  of  anti- 
mony. The  d(?silverization  and  reiluing  are  carried  on  in  difleivut  ket- 
tles. According  to  Cordurie's  idan.  the  desilverizing  kettle  should  be 
plac  ed  at  a  higher  lcv(d  than  the  other,  in  onler  that  the  desilverized 
lead  may  be  tapped  otV  into  the  reliniug  kettle ;  but  at  Ilavre,  in  coiiw- 
Queuce  of  local  conditions,  all  these  kettles  are  placed  at  a  level,  so  ttat 
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the  desilverized  lead  mast  be  ladled  oat.  As  this  is  maeh  less  advau- 
tageous  than  the  plan  proposed  by  Gorduri^,  the  latter  is  shown  in  Fig. 
4,  of  the  plate.  In  this,  a  designates  the  desilverizing  kettle.  This  is 
perforated  at  the  bottom,  where  the  discharge  pipe,  b,  is  affixed,  Irom 
which  the  lead  is  condacted  by  a  forked  gatter,  c,  into  the  refining  ket- 
tle, d.  The  closare  is  made  by  a  stopper,  u?,  which  is  inserted  into  the 
pipe  b. 

The  disposition  chosen  at  Havre  is  shown  in  ground-plan  in  Fig.  1,  and 
hi  vertical  section  in  Fig.  2,  and  the  corresponding  parts  are  lettered  as 
m  Fig.  4.  The  kettles  are  cylindrical,  with  almos^t  hemispherical  bot- 
toms. The  thickness  of  the  iron  at  the  bottom  is  3^  inches — being  twi6e 
that  of  the  sides.  The  desilverizing  kettle  holds  22,000  pounds  of  lead; 
the  refining  kettles  are  correspondingly  smaller,  there  being  two  of 
these  to  each  desilverizing  kettle ;  lower  are  small  kettles  for  liquating 
the  zinc  scum,  one  of  which  is  placed  alongside  of  each  desilverizing 
kettle.  The  fires  under  the  difierent  kettles  are  independent  of  each 
other,  the  flames  being  conducted  spirally  around  the  kettles ;  r  is  the 
common  flue  for  the  kettles  a  and  I ;  p  that  for  the  kettle  d.  Both  these 
and  the  flues  of  the  boiler  discharge  into  one  chimney.  At  Havre,  the 
boiler  is  a  simple  cylinder  13.1  feet  long  and  20  inches  in  diameter. 
Xhese  dimensions  are  more  than  sufficient  to  serve  simultaneously  two 
agrstems  of  two  refining  kettles  each. 

The  steam  supply  pipe,  n,  is  conducted  along  the  flue  p^  by  which  a 
anperheating  of  the  steam  is  effected.  There  is  an  arrangement,  g,  (see 
li^.  1,)  at  the  lowest  point,  by  which  the  condensed  water  can  be  blown 
out  of  the  pipe  before  the  commencement  of  tibe  operation. 

The  refiuing-kettles,  d,  are  closed  by  a  movable  hood  of  sheet  iron, 
fltting  into  a  groove  on  the  edge.  The  hoods  are  connected  by  sheet- 
lion  pipes,/,  with  condensation  chambers,  g^  of  which  there  is  one  for 
each  system.  At  Havre,  the  condensation  chambers. are  of  sheet  iron, 
and  evidently  of  too  small  cubical  contents. 

Manner  of  working. — ^The  work  is  commenced  by  mixing  the  zinc  with 
Ibe  lead,  melted  in  one  of  the  desilverizing  kettles,,  by  means  of  a  me- 
fdianical  stirrer,  represented  on  a  larger  scale  in  Fig.  3.  The  vertical 
shaft,  n,  is  set  in  rotary  motion  from  the  crank,  c,  by  the  conical  wheels, 
hb.  To  the  shaft,  a,  is  attached  the  box,  (7,  perforated  like  a  sieve,  in 
"WhiGh  the  zinc  is  placed,  and  this,  filled  with  piecesof  zinc,  is  closed  by 
the  cover,  ^,  which  is  fastened  in  place  by  the  wedges,  1 1.  Above  the 
iKyi:,  and  attached  to  the  shafb,  are  two  skew-wings..  The  whole  is  sup- 
ported on  the  frame,  e  e,  which  can  be  moved  on  rails  over  the  desilver- 
umg  kettle.  When  beginning  the  work,  the  shaft,  a,  is  sunk  so  deep 
into  the  metal,  that  the  box  containing  the  zinc  is  suspended  near  the 
liottom  of  the  kettle.  The  shaft  is  passed  through  the  collars,  /  and  g. 
and  the  wedge,  hj  inserted  below  the  collar, /,  prevents  its  being  lift^ 
oat  of  position  by  the  motion  of  the  apparatus. 

The  shaft  is  set  in  rotary  motion  so  soon  as  the  box  containing  the 
jbhc  has  been  sunk  in  the  kettle,  thus  producing  a  distribution  of  the 
rismg  drops  of  zinc  by  means  of  the  skew-wings.  After  the  zinc  has 
heen  intermixed  the  connection  of  the  conical  wheels  is  loosened,  the 
'wedge,  h,  removed,  and  the  shaft  lifted  by  a  system  of  pulleys.  For  this 
Doipose  the  collar,  g,  is  movable  on  the  points,  i,  so  that  the  box  can  be 
nfted  above  the  level  of  the  frame,  f ,  aud  held  in  this  i>osition  by  placing 
vader  it  a  double  claw  resting  on  the  supports,  m  m,  and  the  whole 
mraratus  may  be  rolled  away  from  the  kettle. 

This  mechanical  stirrer,  not  effecting  the  complete  distribution  of  the 
doc  in  the  lead,  it  is  found  necessary,  after  each  addition  of  zinc,  to  stii 

H.  Ex.  10 29 
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ftxr  Bome  time  with  skiinminfc-ladleo — an  operatipn  which,  in  f 
of  the  officers,  might  be  dispensed  with  if  the  wings  were  m 
and  two  sets  placMl  on  the  shaft,  one  over  the  other.  It  is  ii 
make  such  a  change  in  the  apparatus  at  Havre.  Were  the  stii 
TOtos,  as  it  easily  might  be,  moved  by  steam,  much  mai 
would  be.  avoided. 

The  amoont  of  zinc  used  at  the  Bothschild  Works  is  1.1  pe 
length  of  time  necessary  for  melting  and  ladeling  oat.  twen^ 
four  hoars ;  the  amount  of  silver  in  the  desilverizea  lead  is 
cent,  or  79  erains  in  a  ton.  If  the  difference  in  the  percenta( 
in  the  lead  be  considered,  these  results  closely  coincide  witl 
tained  at  the  Hartz  Works,  where,  in  twen^-four  hours,  t 
2S,775  pounds  of  lead,  with  0.0104  to  0.0125  per  cent,  of  8il\ 
verized  by  1.4  per  cent^  of  zinc,  to  0.0005  per  cent,  edlver. 
scum,  after  being  Hquated  in  me  small  kettles  at  a  tole 
temperature,  is  quite  dry,  and  contains  2}  to  3  per  cent  si] 
WbBequenOy  treated,  while  the  liquated  lead  is  returned  to 
desilverizing  ketUe. 

In  order  to  free  the  desilverizing  lead  froin  zinc,  it  is  br 
both  of  the  refining  kettles  belonging  to  each  desilverizing  kc 
kold  about  11,000  pounds  each.  The  kettles  are  heated  to  li| 
red  heat ;  the  hoods  are  then  set  on,  the  steam-conducting  pif 
to  the  bottom  of  the  kettle,  and  steam  injected  into  Uie  meta 
pressure  of  four  atmospheres.  A  violent  oxidation  of  the 
place  under  a  disengagement  of  hydrogen,  the  temperati 
kettles  is  much  increased  by  the  chemical  process,  and  in  a 
hours  the  whole  of  the  zinc  is  oxidized,  and  the  antimony  als< 
of  this,  as  already  mentioned,  there  exists  but  a  small  quau 
lead.  The  oxides  are  a  mixture  of  oxide  of  lead  and  oxide 
which  many  particles  of  metallic  lead  are  also  mingled. 
fl;:?ures  with  regard  to  the  amount  of  this  la«t  can  be  ^ven, 
appearance,  the  quantity,  as  in  the  Hartz,  is  at  least  2  to  3 
the  original  amount  of  lead.  The  mercantile  lead  produced  is 
of  a  very  good  quality ;  it  is  ladled  out  into  pans,  movable  on  i 
The  condensation  chambers  are  evidently  too  small  to  eollec»t 
oxides  which  have  been  carried  off.  The  production  of  roll 
stilted  as  82  per  cent.,  while  the  quantity  of  English  coal  us 
as  8  to  0.0  per  cent. 

Two  systems  are  always  worked  together — desilverizing  a 
two  charges  of  22,000  pounds  in  twenty -four  hours.  Both  i 
served  by  six  workmen,  who  alternate  in  twelve-hour  shifts, 
three  workmen  are  employed  at  one  time.  Two  of  these  sc 
silverizing  kettle,  while  the  third  attends  to  the  boiler  and 
containing  the  desilverized  lead.  The  ladling  out  of  the  mer 
is  done  by  special  workmen,  who  are  paid  30  cents  •  per  2,i 
while  the  other  workmen  earn  from  80  to  100  cents  daily, 
cost  of  this  portion  of  the  process,  with  the  exception  of  losses. 
at  1  per  cent.,)  may  be  rated  as  follows: 

Wages—FoT  44,000  pounds  are  required  10  shifts  at  90  cents 

CmiI— For  2,200  pounds  of  lead  are  used  220  pounds  of  coal^  costiug  50  cen 

JStoa— The  amoont  of  zinc  used  for  2,200  pounds  of  lead  is  22  pounds,  cos 

112  cents 


*  AU  moneya  aie  given  in  coin  value  of  the  United  Statea. 
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*  Ibe  «ZMt  and  detailed  results  ore  tabulated  at  l\i<^  q:iOl  ot  \^i^  xEi^\&.Q\£. 
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When  tbis  process  was  introduced  into  the  Laatenthal  Silver  Worjis, 
existing  Pattinson  battery  was  used  unaltered,  the  kettles  bein^ 
a&ply  provided  with  hoods,  which  are  connected  with  larger  conden- 
■tion  chambers  than  at  Havre.  The  desilverization  and  refining  are 
Kned  on  in  the  same  kettle,  which  holds  27,500  pounds.  Steam,  having 
pressure  of  but  one  atmosphere,  is  conducted  into  the  metallic  bath 
Bated  to  a  cherry-red  heat,  and  the  whole  is  completely  freed  from 
tnc  in  about  three-bours.  An  attempt  to  remove  contemporaneously,  as 
k  Havre,  the  antimony,  which  is  here  present  in  considerable  quanti- 
UB8,  was  unsuccessful;  to  do  this  the  zincous  oxides  arcfirst  removed, 
he  hood  is  then  set  on  loosely,  doors  in  it  are  opened,  so  that  the  air 
Bn  have  access,  and  steam  is  conducted  in  for  about  an  hour  longer. 
tj  this  means  black  abstrich,  similar  to  that  formed  by  poling,  results, 
nth  the  advantage  of  holding  the  zincous  oxides  apart  from  the  anti- 
Bonial  products.  The  zinc  scum  is  liquated  in  common  desilverizing 
^ttles,  at  a  less  elevated  temperature.  A  zinc  scum  is  obtained,  con- 
iming  about  1 J  to  Ij  per  cent,  silver.  It  will  hereafter  be  snown  that 
lis,  which  contains  more  lead,  is  more  readily  decomposHii  by  steam 
lan  the  dry,  very  argentiferous,  and  zincous  zinc  scum  obtained  at 
Eavre.  The  lead,  liquated  at  a  lower  temperature,  and  hence  containing 
8s  silver,  is  completely  desilverized  in  the  ordinary  mani^er  by  skim- 
lag ;  as  the  liquated  lead  contains  a  surplus  of  zinc,  none  <or  if  any  a 
»ry  small  quantity)  Qced  be  added.  The  Hartz  liquating  operation, 
spears  more  advantageous  than  that  used  at  Havre,  since  the  labor  of 
(Xling  the  liquated  lead  into  the  desilverizing  kettle  is  altogether 
'oided. 

The  direct  yield  of  refined  lead  is  about  80  to  84  per  centj  about  IJ 
^i:  cent,  of  the  lead  goes  into  the  zincous  oxides,  which  consist  of  about 

per  cent,  of  lead,  and  0.8  per  cent,  goes  into  the  antimonial  abstrich. 
xe  rest  of  the  metal  passes  into  the  zinc  scum,  the  lead  reduced  from 
^  first  scum,  and  the  lead  refuse  formed  after  the  removal  of  the  anti- 
ony.  The  amount  of  coal  used  in  desilverizing  and  refining  is  about 
n  per  cent.  The  total  cost*  of  this  process  (except  loss,  pay  of  director, 
id  wear  of  the  kettle,)  is  about  12.5  cents  per  hundred  weight,  (110 
»unds:) 

ciges 1.9cte. 

«ic 7.5cts. 

^al S.Octe. 

12. 4  ct8. 


These  expenses  would  probably  be  somewhat  reduced  with  more 
ractice  and  greater  production,  by  a  saving  in  wages  and  coal.  The 
)88,  so  far  as  examined,  amounts  scarcely  to  1  per  cent,  of  the  lead 
•i^nally  placed  in  the  kettle ;  while,  according  to  the  fire  assay,  there 

no  loss  in  the  silver  present,  but,  on  the  contrary,  a  slight  increase, 
(  is  generally  the  case  in  well-managed  smelting  works.  The  following 
lalysis  shows  the  excellent  quality, of  the  lead  deprived  of  zinc  by 
eans  of  steam : 

tad 99.9913 

rpper 0022 

itimony 0052 

ao 

m : 0007 

tver 0006 

100.0000 


*  The  exact  and  detailed  results  ore  tabulated  at  th<^  Q:id  ot  \>\i^  xEi^\a.Q\t« 


4St-  itaaa,ffrktuisvmw/ms  o»va»MaBt  uoosTAm 

•fariUng dflHrafte  to thklla^ttto si>n>Hr plae^ tke « 
lima,  ill'  «pedil  ampler  r^niiig  kstOfli,  vadtr  Uri- 
.  dneatiuirn  oanried  on  In  BpefSal-  fcetOeB,  as  it  is  n 
MgeDttteroiwcraf  may  icmain'd&glng  to  the  lides  of  the  d  . ,_ 

kmle,it'hldrvIUn<ttJbe,repove^.byflkiinBdng,  aud  wliicli  muy  ^^qT 
Qw  deailTeitnrtion  of  the.  nod. .  Hiu  nsalt  bu  oL-ver  bc^n  obwC-a^m  I 
flke^fftSj'irherfttberdGBilveriziMaoiLiB  carried  just  as  far  ^^^^^^^^^ujia  I 
And  connaeted.in-theauie  tinKi.  Tbereaaoa  ^^iven  for  u^iu^*^^! 
leflningftettleeatHavTe'is  (Uiat'the  proceeaiB  thus  baateued,  vl^g^  f 
better  qoanty  o^  lead  is  tfapo^t  tabe  obtained  by  the  bigber  V*^^^r 
ctf  the  steam;  but,  as.  already  stated,  the  deaincatiuu  is  ^'ecuUat^ '"I' 
Kffte  in.  larger  kettLeB,nnder  a  low  steatn  pressure,  ill  tiie  saueti*'''! 
at  Havre. '     - 

.  -    ISBATMEHT  OV  THE  ZOXO  SCUU. 

*  1.  Tnatmentof  tlifi  poor  Ki»e  scum. 

The  attempt  to  temore  the  antimony  oontemporaDeoasty  did  notpimV 
necesettal;  bnt  this  ooold  not  be  attuned  whoa  tried  witJi  steam  imdiil 
a  pi«BBore  of  foor  to  five  atmondicns.  That  a  special  removal  of  dk  I 
._^ ._  _  . itttivreUr-" ■* 


I  not  neoessaiy  at  Hane  Is  probably  oiring  neither  u  ll 
anangement  of  Hw  kettlee  nor  to  tlie  use  of  big]t-pn>»<:iire  steam,  but  n 
tbe  small  amount  <^ antimony  in  tlie  lead,  to  remove  ntiieh  the  re&uisf  I 
process  is  peibape  anfflcient;  andif  thediffiBrent  tiipix-itics  of  the  kettln  1 
are  considered,  it  is  fonnd  that  the  dezinoation  aiid  romnval  of  the  m  " 
mony  ocaapy  the  same  time  in  the  Hartz  as  the  ileziucatioi 
at  Havre.  It  voold  therefbre  f^tpear  tbat  there  is  uo  ~ 
desilverizing  and  dezincizing in  ^teidol  kettles  with  higb-j^ 
Even  a  saperheating  of  the  steam  appears  to  be  scarcely  Deeeasaiy;  it 
least  in  the  Hartz  its  ase  made  ao  apparent  ilifTercnce.  It  is  onlf 
requisite  that  the  ateam  slioDld  be  dry,  as  otheivTise  the  latent  hcit 
needed  to  couvert  the  water  anew  into  steam  caii>^$  a  greater  coDsnisp' 
tion  of  fuel.  From  a  comparison  of  the  costs  it  is  evident  that  thejan 
about  alike  at  Havre  and  the  Hartz,  if  no  account  Ije  made  of  the  dtluRrt 
quantities  of  zinc  which  are  dependent  on  the  amount  of  silver  ia  Ik 
lead.  If  the  Corduri6  and  simple  poling  process  are  compiued,  tbe 
direct  coat  of  the  desilverfzation  and  refloing  will  be  foand  abont  fte 
same.  A  shght  advantage  woul^  in  time  be  gained  by  tbe  steam  mettiod 
in  shortening  the  process  and  consequently  saving  hibor  and  fuel  Tlie 
small  qaautity  of  plumbiferous  oxides  and  the  couaequently  largs 
quantity  of  refined  lead  produced  by  the  steam  process,  give  it  an  ia- 
portant  advantage,  while  the  zincous  oxides  lue  available  as  paint 
Moreover,  the  steam  method  admits  readily  a  complete  closure  of  tbe 
kettles,  thus  preventing  the  loss  of  lead  and  rendering  the  work  less 
jiqjurious  to  health.  lu  deziucation  by  poling  sncli  a  clo^uiv  caaiiot 
easily  be  employed,  not  only  because  tbe  polo  must  irequentty  bt 
replaced,  but  also  that  the  oxidation  of  the  zino  being  almost  entin(f 
due  to  the  oxygen  of  the  air,  a  complete  exclusion  of  this  is  not  desiiaUB- 
As  used  at  Lanteothal  the  steam  method  demands  no  expensive  pbst 
Every  Pattinson  battery  may,  at  a  slight  outlay,  be  altered  to  serve  It 
CloDdenaation  chambers  of  but  small  extent  are  needed,  sinc^  the  oxliht 
carried  off  fall  easily  with  the  steam.  It  therefore  seems  evident  tM 
the  steam  process  has  tbe  advantage  over  all  other  yet  known  niethoA 
for  refining  the  zincous  desilverized  lead.  In  a  new  establishment  fl 
iroold  be  advisable  to  provide  tbe  kettles  with  a  tapping  airanguneot, 
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BO  that  the  lead  might  flow  directly  into  the.  j>atis,  and  thus  do  away 
witik  the  laborioas  and  tediooe  ladling  pat;  The  plag  necoQimencled  by 
Oordari6  is  less  suitable  for  the  purpose  than  the  slide  used  in  some  of 
the  Ehenish  lead  works.  Of  this  the  tapping-pix)e  ends  in  a -triangular 
flange,  on  which  there  is  a  movable  lever,-  which  is  pressed  against  by 
an  iron  plate  held  in  position  by  screws;  both  the, flange  atid  tbe  inner 
ride  of  the  lever,  by  which  the  tapropening*.]6  closed,  must  be  planed 
very  smooth,  so  as  to  produce  a  complete  closure.  JPor  safety  the  tap- 
opening  is  also  closed  by  a  brasque  plug.  If  shopped  J>y  solidiHed  lead 
the  tap-opening  is  easily  cleared  by  running  a  hot-iron  bar  into  it.  The 
translator  saw  this  slide  arrangement  used  at  the  works  of  the  Stolberg 
oomx)any,  near  Aix-la-(3hapelle,  where  it  worked  admirably. 

The  oxides  produced  in  the  Gorduri^  method  of  refining  the  lead  are 
so  rich  in  zinc,  and  occur  in  such  a  fine  state  of  division,  that  the  great 
mass  of  oxide  of  zinc  can  be  easily  separated  from  the  oxide  of  lead  by 
a  simple  elutriation. 

The  following  manipulation  is  used  at  Havre  for  this  purpose:  The. 
oxides  are  first  washed  with  a  little  water  on  an  inclined  plane,  six  feet' 
long,  divided  into  two  sections  by  a  traverse.  The  particles 'of  lead 
remain  in  the  upper  section,  a  portion  of  the  plumbiferous  oxides  is 
collected  in  the  second  section ;  but  the  great  mass  of  the  oxides  pass 
through  a  sieve  in  front  of  the  fame,  into  a  large  reservoir.  The  lead 
particles  are  returned  to  be  refined,  the  plumbiferous  oxides  are  reduced 
In  a  reverberatory  furnace,  while  the  great  mass  of  the  oxides,  composed 
of  almost  equal  parts  of  oxide  of  zinc  and  oxide  of  lead,  are  subjected 
to  a  further  separation  by  decantation.  For  this  purpose  three  casks, 
Ktx>at  four  feet  high  and  four  feet  in  diameter,  are  placed  one  above 
motjier.  These  are  provided  at  various  heights,  with  tap-openings. 
Che  oxides  are  placed  in  the  upper  cask  and  stirred  up  with  water. 
Chey  are  then  allowed  to  settle  and  ^e  rich  zincous  oxides,  which  lie 
>n  top,  are  tapped  into  the  second  cask.  The  same  operation  is  here 
repeated,  the  highest  portion  goes  into  the  lower  cask,  the  heaviest  is 
returned  to  the  upper  one.  In  this  manner,  plumbiferous  oxides,  with 
iboat  60  per  cent,  lead,  and  zincous  oxides,  which  retain  30  per  cent. 
lead,  are  obtained.  The  first,  like  the  rich  oxides  to  be  hereafter  men- 
tioned,  are  treated  with  hydrochloric  acid  in  order  to  remove  the  zinc 
ted  fit  them  for  reduction.  The  latter  are  well  dried,  and  it  is  intended 
to  sell  them  as  paint,  for  which  they  are  said  to  be  excellent,  their 
quality  being  improved  by  the  lead  they  contain ;  fur^  though  their  tint 
ia  not  piure  white,  they  require  less  oil  than  ziiic-white.  These  oxides 
ore  particularly  good  for  painting  wood,  and  answer  better  than  zinc- 
white  for  a  first  coat  or  where  a  pure  wliite  color  is  not  necessary.  It 
18  therefore  hoped  that  the  zinc  oxides,  equal  to  about  one  per  cent,  of 
the  original  amount  of  lead,  may  be  sold  at  a  relatively  fair  price. 

In  table  2  we  give  a  plan  of  the  processes  and  intermediate  products 
for  the  purpose  of  affording  an  easy  tabular  view. 

In  the  Hartz. — When  washed  at  the  Lauthental  Silver  Works,  on  an 
inclined  plane,  the  greater  part  of  the  poor  oxides  remained  in  the  res- 
idae,  which  contained  upward  of  85  per  cent.  lead.  Hence  it  appears 
that  this  substance  essentially  consists  of  metallic  lead  and  oxide  of 
lead«  and  can,  therefore,  be  reduced  without  difiiculty.  The  remainder 
of  the  oxides  are  conducted  into  the  collecting  vessels  as  a  fine  silt. 
Ihey  contain  only  thirty  per  cent,  lead,  and  are  of  a  yellowish  tint.  If 
used  as  a  metallic  color,  the  presence  of  oxide  of  lead  would  appear 
Eidvantageous.  The  results  obtained  at  Havre  can,  therefore,  be  had 
vnthout  decantation  by  the  use  of  a  better  method  of  concentration^  a^ 
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by  tbis  means  tbe  separation  of  almost  equal  portions  of  oxide  of  ^ 

and  oxide  of  zinc,  und  tbe  consequent  treatment  by  bydrocblohc     >^ 
is  entirely  avoided.    Tbe  price  of  bydrocbloric  acid  being  muck gre^^'x^ 
in  tbe  Hartz  tban  at  Uavre,  it  will  scarcely  be  employed  tbere  for 
treatment  of  tbe  plumbiferous  residues,  and  it  is  boped  tbis  m^^^ 
better  done  by  a  simple  reduction.    Xo  estimate  can  be  given  as  tot^, 
amount  of  acid  used  in  treating  tbe  poor  oxides  at  Uavre,  since  9oS^[ 
cient  cpiantities  bave  not  yet  been  worked  for  tbe  formation  of  acoi 
opinion. 

2.     Treatment  of  the  rich  argentiferous  zinc  scum — steam  process  at  Eatr^ 

and  in  the  Hartz. 

Gorduri6  not  only  originated  tbe  use  of  steam  for  dezincation  of  lead, 
but  first  called  attention  to  tbe  use  of  steam  in  tbe  furtbcr  treatment^ 
tbe  ricb  zinc  scum.  Wben  tbe  zinc  scum  from  tbe  desilverizatioo  is 
treated  witb  steam,  tbe  zinc-silver-lead  alloy  it  contains  is  decoiufiosed, 
and  a  mixture  formed  of  oxide  of  zinc  and  oxide  of  lead  with  ricb  lead. 
Tbe  oxides  are  still  argentiferous,  tbe  silver  Ibey  contain  being  due  tQ 
grains  of  ricb  lead,  mechanically  intermixed,  and  also  to  a  tolerably  ! 
infusible  lead-silver-copper  alloy,  Tbe  latter  frequently  attaches  itstf 
in  considerable  quantities  to  the  hood  covering  the  kettles,  so  that  tbe 
amount  of  silver  increases  witb  that  of  copper,  up  to  9  ],>er  cent^  Tbe 
formation  of  this  alloy  is  caused  by  tbe  lead  tlirown  against  the  sides 
of  tbe  hood  (and  therefore  into  the  oxides)  which  liquates  out  till  an 
alloy  remains  which  no  longer  melts  at  tbe  light-red  heat  of  lead.  Tj 
avoid  forming  tbis  alloy,  as  far  as  possible,  tbe  steam  must  not  be 
allowcKl  to  stream  witb  too  great  force  through  the  metal,  nor  must  tbe 
zinc  scum  be  taken  otf  too  dry,  since  lead  is  then  wanting  and  the  alloy 
rich  ill  silver  and  copper  is  more  easily  pro(luc(»d.  Moreover,  the  zinc 
scum,  deticient  in  lead,  requires  tan  excessively  high  teniperatm-e  to 
bring  the  mass  to  a  semi-iliiid  condition  iit  to  be  treated  with  steam. 

At  Uavre,  where  the  zinc  scum  is  taken  ofi*  wvy  dry.  tbe  oxides  con- 
tain more  silver  tlian  the  rich  lead  separated;  while  in  the  llartz  tbe 
revTFse  is  true,  since  tlie  zinc  scum  contains  inore  lead.  In  the  latter 
case,  the  rich  lead  contains  about  Ih  to  1%  per  cent.;  tbe  rich  oxide 
above  1^  to  1  per  cent,  silver.  As  a  consequence  of  the  high  tfni|»era- 
ture,  the  kettles  used  for  tn^ating  the  zinc  scum  at  Havre  are  nipidly 
destroyed,  while  after  four  months'  use  a  change  was  not  found  neces- 
sary in  the  llartz.  It  may  also  be  mentioned  that  there  a  steam  pres- 
sure of  but  thirteen  to  lifteen  ])ouuds  is  used  in  this  stage  of  the  opera- 
tion; and  at  Havre,  on  the  contrary,  four  to  live  atni08i)beres,  yet  tbe 
period  of  the  operation  is  no  sljo'rter  than  in  the  iiartz.  At  Iwth 
places,  four  hours  are  required  to  deiunHpose  a  kettle  of  11,(K)0  pounds. 

Considerable  (piantities  ot  hydrogen  gas  are  formed  during  the  treat- 
ment of  the  zinc,  and  if  the  tightly-el(»sed  hoods  are  opened  and  air 
allowed  to  eut<ir  before  the  end  of  the  oi)eration,  there  is  danger  of  au 
explosion.  This  risk  may  be  avoided  by  conducting  through  the  hood 
a  second  steam-pii»e  to  discharge  above  tlie  bath  of  metal  and  thus 
passing  steam  over  the  kettle  and  through  X\\q  condensation  chamber 
after  the  conclusion  of  the  process. 

The  completion  of  the  operation  is  recognized  by  means  of  siimple^ 
of  the  oxides  and  the  rich  lead.  The  latter  must  be  so  free  from  zinc 
that  no  Haps  remain  on  a  ladle  from  which  it  is  poured,  while  tiie  oxides 
must  be  in  a  fine  powder,  free  from  the  greasiness  of  intermixed  metal, 
and  when  taken  in  a  glowing  condition  must  exhibit  no  ignition  of  ziuc 
in  the  air. 


—  ^*biipaT(<  DcsHrerizcd  Lead 


Poor  Zim  Scnin 


sliL 


Trilh  Sleam. 


HETALLURGTCAti  PROCESSES. 


457 


L  returning  the  zinc  to  the  sn\elting-fdmace,  as  is  the 
des  are  added  to  the  lead  daring  cupellation,  the 
to  separate,  by  washing,  the  oxide  of  zinc  free  from 
ichanically  inclosed  argentiferous  particles  of  lead ; 
jaration  was  found  to  involve  too  great  expense,  in 
fine  state  of  division  of  the  mass,  and  that  an  oxide 
3d  too  argentiferous  to  permit  its  entire  removal, 
irsions  in  Germany  during  a  period  of  three  years, 
.'  Opportunities  carefully  to  observe  and  study  all  the 
silverization  in  use.  Of  these  he  considers  the  Cor- 
dedly  the  best*  and  most  economical.  With  local 
method  is  suitable  wherever  the  price  of  zinc  is  not 
3at  advantage  over  that  of  Pattipson  is  shown  in  the 
ind  its  general  substitution  is  merely  a  question  of 


iuctioHy  toith  lead  from  the  Upper  Hartz;  determined  from  ike  ImU- 
nient  of  1,653,450  ^ttii(29. 

IL  PRODUCTION  BY  THE  ZINC  DKSILVERIZATION. 


BY  THB  8TEAM  PROCRAA. 

BT  USB  OF  STAA8- 
FUBTH  8ALTB. 

BT  POUNO. 

tdacts. 

From  the  assay  there 
is  contained— 

Amount  used  and 
obtained  in  per 
cent- 

Am't  nsed  aad 
obtained  in 
percent. — 

Silver. 

Lead. 

Silver. 

Lead. 

Lead. 

LMd. 

ast  furnace 

tbt.    oz, 

2,T70  11 

6  10 

Vbs. 
1, 651, 176 
5,616 

N 

tion  of  abstricb . 

2,777    9 

1.656,792 

100 

100 

100 

100 

oductg. 

2,  721  11 

97.99 

1, 398, 490 

91.844 

22,067 

4,067 

83.202 
5.543 
1.332 
a  246 

77.187 
12.120 
12.120 
12.190 

74.57 

..^•.••.. 

15  40 

15.40 

(13,560  pounds, 
r  cent,  load.) 

15.40 

2,721  11 

1, 516. 468 

97.99 

90.333 

89.307 

87.97 

':umed  to  tmelt- 

large,  with  per 

ver. 

g  furnace  with 

55    8 
2    1 

S    3 

50.881 
11,460 

32,143 

11,397 
5,140 

/ 

^ 

is  silver  and  66 
I  lead,  with  per 

r  and  90  pounds 
per  100  ponnds 

100  ponnds  14 

% 

59  11 

111,021 

2.159 

6.701 

7.373 

6.87 

2,871  10 

1,  627, 489  * 

100. 149 

97.024 

96.680 

96.84 

^^■&: 

4    1 

0.149 

29,303 

3.976 

3.330 

a  16 

^    x^wv 
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n.— COST  OF  THE  ZINC  DESILVSRIZATION. 


For  5|  tons  of  lead. 


BT  THE  8TRAM  rROCBSS. 


BTUnOF 
SALTS. 


Wages. 


OesilTeTiEation 

Desincation 

Bemoving  antimony  by  steam 

Decomposition  of  zinc-acnm 

Beflning  the  desilTerlKed  lead 

Bednctionof  the  zinc-scorn 

Cnpellation 

Bodnotion  of  the  oxides  formed  by  capellation 

Washing  the  oxides  free  of  sQver 

Bedacing  the  litharge 

Beflning  desilvorizeii  lead  from  reduction 

Preparation  of  antimonial  lead 


Total 


Therefore  for  110  pound s  lead , . . . , 

Expenses  for  smithing,  oil,  grease,  kettles,  Ac,  per  110  pounds 
lead. 


Total  all  costs,  except  soperintendont's  pay. 


18  76 


80 
38 
89 
14 

8 

7 


453 


Mate- 
rials. 


IU60 


1  50 

1  11 

14  00 

93 

13 

19 


14  75 


13 


■^"^  SJliKS 


$14  96     Ueenti. 


930  ' 

1  49  . 

29  j 

36 

21 

5S6  J 


4GeDti. 

4  cent*. 
Scentfc 
Seenta 


Icent 


19  27 


18     dScenta 
5  ' 


23     33€enta 


LEAD  AND  SILYEB  SMELTING  IN  SAN  FBANCISOO. 

The  largest  lead  and  silver  smelting-works  in  the  United  States,  at 
the  present  time,  are  undoubtedly  those  of  Mayor  Selby,  in  San  Fran- 
cisco. The  Bulletin,  of  that  city,  published  lately  an  interesting  article 
in  regard  to  them,  which  I  give  in  full : 

We  have  in  San  Francisco  the  most  extensive  smelting-works  in  the  United  StatM, 
which  have  been  quietly  Rowing  up  during  the  last  four  years,  in  a  remote  part  of  the 
city  nd  almost  unknown  boj-oud  the  largo  number  of  workmen  immediately  engaged, 
and  the  mining  and  freighting  interests  which  are  employe<l  in  fumishi  ng  ores  and  cmde 
buUi  on.  Wo  refer  to  the  lead  and  silver-smelting  works  of  Mayor  Selby,  ne^r  Black 
Point,  an  establishment  of  the  first  importance  as  a  means  of  developing  the  miuvs  of 
the  Pacific  coast,  and  with  reference  to  the  value  of  its  transactions.  These  "works, 
which  we  have  recently  visited,  consume  the  great  majority  of  all  the  ore  and  cnide 
bnUion  shipped  to  San  Francisco,  and  they  are  being  constantly  increased  in  extent  to 
keep  pa<Je  with  the  expansion  of  the  industrial  interests  with  which  they  are  associated. 
Their  present  capacity  can  be  enlarged  to  an  unlimited  extent;  but  oven  now  the 
quantity  of  crude  bullion  and  ore  consumed  exceeds  that  of  any  other  lead  and  silver 
smelting-works  in  the  country — probably  working  up  twice  the  amount  used  by  tho 
Newark  Reduction  Works,  which,  at  one  time,  were  considered  the  largest  in  the  United 
States. 

The  legitimate  place  for  smelting  the  ore  would  seem  to  bo  at  the  mines  from  which 
they  are  extracted ;  but  as  they  can  be  more  advantageously  worked  where  science, 
skiued  labor,  and  capital  are  concentrated,  as  at  the  sea-board  cities,  the  nearest  and 
most  available  locality  is  undoubtedly  San  Francisco.  From  the  mines  of  Nevada  and 
Utah  to  this  city  the  distance  is  so  small,  comi)ared  with  that  to  the  Atlantic  States, 
as  to  constitute  the  former  the  natural  customer  for  their  ores,  rendering  saccesBtnl 
competition  from  the  East  out  of  the  question.  And  we  propose  to  show  that  in  otir 
city  the  facilities  fo^  smelting  are  superior  to  what  are  offered  in  any  other  locality. 
The  small  shipments  of  ores  which,  upon  the  opening  of  the  Pacific  liailroad,  went  Eait 
as  experiments,  soon  established  these  facts,  as  well  as  that  higher  rates  are  paid  si 
the  smelting-works  hero  than  can  be  obtained  elsewhere  in  the  Unit^»d  St<ates,  while 
the  cost  of  transportation  is  at  least  a  half  less  in  favor  of  San  Fnincisco,  to  sav  noth- 
ing  of  the  considerable  percentage  of  ore  that  is  lost  by  car-shifting  and  the  jolting  and 
sluing  incident  to  so  long  a  transit. 

Some  of  the  8hii)pers  wiio  for  a  while  gave  Newark  a  trial,  soon  became  satisfied  of 
this,  and  are  now  again  sending  their  ores  to  San  iYanclsco,  not  only  because  the  work 
is  done  cheaper  here  and  the  charges  are  less,  but  the  treatment  is  more  thorough  and 
consequently  the  yield  greater.  This  same  rule  as  to  cheapness  applies  to  ores  that 
have  been  shipped  to  Swansea  for  reduction,  and  there  is  this  additional  fact  in  cou- 
flection  with  that  market,  that  while  miners  complain  of  not  receiving  fair  retontf 
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m  Swansea,  experience  has  shown  them  that  at  Mr.  Selby's  works  they  are  honorably 
L  promptly  paid. 

LB  regards  toe  time  consumed  in  the  treatment  of  ores,  miners  will  find  that  the  ad- 
itages,  on  account  of  the  late  improvements,  will  bo  largely  in  favor  of  San  Fran- 
zo,  and  that  returns  will  be  made  with  verv  little  delay.  The  rule  adopted  by  Mr. 
by  is  to  buy  the  ores,  which  is  conveniently  done,  owing  to  the  extent  of  his  cou- 
rtions.and  agencies  throughout  the  mining  region.  The  works  are  always  ready  to 
r  shipping  expenses  on  ore  from  anywhere,  and  meet  freight  bills  promptly  on  all 
ds,  the  bills  of  all  kinds  following  the  metal. 

klthongh  a  large  and  increasing  amount  of  ore  is  received  at  the  works  from  Nevada 
L  Utah,  they  are  by  no  means  dependent  on  those  States  for  their  supply,  which 
ives  from  about  every  important  lead  and  silver  Ibcality  on  the  Pacific  coast,  includ- 
the  distant  mining  regions  of  New  Mexico,  Arizona,  Mexico,  and  along  the  Colorado 
rer,  whence  they  are  brought  by  sea  via  the  Gulf  of  California.  No  crude  bullion  nor 
8  are  refused,  unless  the  latter  are  of  too  low  a  grade  to  admit  of  profitable  reduction. 
the  early  history  of  the  enterprise,  ores  for  a  wnile  came  too  fast  for  the  extent  of  the 
rka ;  but  with  thepresent  enlarg^ed  facilities  it  would  be  difficult  to  overtask  their  capa- 
jT,  which  can  at  short  notice  be  increased  so  as  to  meet  any  demand  likely  to  be  made 
them  in  the  future.  Th^  were  originally  designed  by  Mr.  Selby ,  in  Joint  interest  with 
New  Vork  partner,  Mr.  P.  Naylor,  (now  on  his  first  visit  to  California  during  a  busi- 
s  association  of  twenty  years,)  for  the  purpose  of  supplying  their  shot-tower  in  this 
f  with  lead.  The  idea  of  manufactunng  for  Eastern  markets,  or  for  exportation, 
1  not  then  been  entertained.  For  years  the  experiment  was  a  failure,  financially, 
I  a  less  persistent  man  than  Mr.  Selby  would  have  abandoned  the  enterprise.  Costly 
>eriment8  were  necessary,  and  heavy  expenditures  attended  the  enterprise  before 
urns  began  to  be  realized.  The  result  is  the  most  important  lead  and  silver  smelt- 
;  establishment  in  the  country,  employing,  directly  and  indirectly,  more  than  a  thou- 
id  men  in  the  various  callings  with  which  it  is  associated.  It  is  the  friend  of  the 
rkingman,  for  whom  it  acts  as  a  reliable  bank  of  deposit,  and  whose  labor  it  con- 
-ts  into  ready  cash  on  demand. 

The  location  of  the  works,  which  occupy  four  fifty-vara  lots,  is  on  Jefferson  street,  at 
\  northern  extremity  of  the  city,  on  a  point  of  land  projecting  into  the  bay  opposite 
rt  Alcataraz,  and  at  the  northern  terminus  of  Montj^omery  avenue,  that  is  to  be.  On 
)  bay  there  is  ample  wharf  frontage,  with  depth  ot  water  sufficient  to  accommodate 
i  vessels  engage<l  in  bringing  ores  and  crude  bullion  to  the  works,  and  carrying  away 
d  and  silver.  This  bulkhead  wharf  is  being  steadily  pUS^hed  out  into  tlie  bay  by  the 
somulations  of  slag  and  other  matter,  real  estate  being  thus  increased  at  a  rai)idrate. 
FaUroad  for  hand-cars  extends  through  the  works  to  the  water  front,  serving  the 
Me  purpose  of  conveying  market  lead  to  the  vessels  at  the  wharf,  and  for  dumping 
I  refuse  collections  at  the  bulkhead.  The  works,  which  are  indicated  from  a  consif 
Able  distance  by  a  large  stack,  are  approached  by  a  plank  road  laid  through  the  sand 
fts  which  hero  reach  nearly  to  the  snores  of  the  bay.  Formidable  notices  of  ^*  No 
mission,''  posted  over  the*  gateway,  remind  one  that  the  inmates  are  supposed  to 
)w  1h>w  to  keep  their  own  counsel. 

rhe  entire  works  are  under  the  general  supervision  of  Prentice  Selby,  a  son  of  the 
^prietor,  who,  from  the  beginning,  has  aided  in  briugini^  them  to  their  present  state 
sfi|ciency,  and  who  has  recently  returned  from  a  short  visit  to  examine  the  smelting 
tlities  in  the  Atlantic  States — a  tour  of  inspection,  which,  it  may  be  added,  showed 
it  the  business  as  conducted  in  San  Francisco  is  far  in  advance  of  muy  Eastern  com- 
ition.  The  immediate  superintendent,  W.  R.  Thompson,  who  entered  upon  his 
Lies  when  Uie  works  were  yet  in  an  experimental  condition,  explained  to  us  in  detail 
>  various  processes.  We  do  not  propose  to  risk  confidence  by  an  attempt  at  descrip- 
[I.  Suffice  it  to  generalize  by  stating  that  the  ore,  landed  at  the  wharf,  is  brought 
lailroad  into  the  works,  where  it  is  crushed,  sampled,  and  prex)ared  for  calcining ; 
nee  it  goes  to  the  blast-furnace  to  be  smelted;  thence  to  the  refinmg  furuucet>, 
ere  it  is  cleared  of  its  base  matter ;  thence  to  the  desilverizing  furnaces,  which 
arate  the  silver  from  the  lead.  Here  it  "  splits"  and  takes  two  directions — the  kad 
Dg  to  the  refining  furnace  again,  where  it  is  converted  into  market  lead,  is  Ktum])ed 
ih  the  proprietors  name,  and  is  piled  away  ready  for  shipment.  The  residue  from 
I  desilverizing  furnace  goes  back  to  the  smelting  and  thence  to  the  cupel  furnace, 
ere  the  smaU  percenta|j;o  of  lead  still  remaining  is  extracted,  leaving  the  silver 
^  or  nearly  so.  This  is  njelted  again  in  crucibles  to  still  fuithcr  refine  it ;.  for 
hoagh  it  comes  from  the  cupel-furnace  990-1000  ^e,  which  is  suitable  for  the  imr- 
tes  of  the  mint,  it  is  not  fine  enough  for  shipment  to  China,  where  the  standard 
aired  is  996-1000.  The  perfection  to  which  this  art  may  be  brought  is  shown  in 
i  lot  of  10,000  ounces,  which  assayed  nine  hundred  and  ninety-nine  and  three-tenths 
)tboiisandths  fine. 

Jpon  entering  the  works,  the  visitor  is  impressed  with  their  extent  and  the  amount 
imsiDOBS  transacted.  A  powerful  engine  carries  the  blast  to  the  frimaces  and  drives 
!  cmshing-mill ;  and  far  aud  near,  through  the  smoke,  the  heat  of  intense  fir<&&^  l\\s^ 
3h  of  iron  implements,  the  glare  of  furnaces,  and  the  Qla&k.  oi  m«iK^;mi«r^  ^Vii^^:^'^^^  ^ 
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hive  of  industrj',  whore  science  and  labor  are  intelligently  conibiiiecl  to  niilork  il^ 
treasures  of  the  mine  to  the  purposes  of  trade  and  commei*ce.  Every\vhi»n»  xhv  artfi- 
t ion  18  called  to  iuterostiuff  and  instructive  proeeHM?8.  In  one  furiiaet*  we  are  sbn»:. 
alK>ut  ().000  ^unecH  of  nielte<l  silver.  From  others  liquid  lead  is  bein;^  l:i«llf(l  \m 
molds  plaeed  in  n>w8  ready  to  receive  it.  Beyond,  a  stivam  <if  nrd-h«»t  lithiu-j^-  i* 
lieinp  run  from  a  cupelling;  iuniace.  In  another  direction  pynimi<ls  of  i)ips  oi  crrce 
bullion  are  beinjjf  carefully  Nimplrd,  by  clipping  ort*  with  chiswds  j»ii*ces  fmni  theror- 
ners  and  inlges.  Furtheron  a  gang  of  men  are  piling  up  1/JflO  pij^s  of  niurkit  l^ijd. 
weighing  Uf)  pounds  eaeh,  tlu?  result  of  one  week's  work.  In  a  linge  irt»n  kiu-  a:» 
stored  quantities  of  silver  in  sheets  and  heavy  fragments,  ready  ft »r  tran.spi»rtatipDTo 
the  T.'nited  States  Mint.  Near  one^of  the  desilverizing  furnaces  is  i>iled  a  m:!.*^  of  sil- 
ver **droKS''  (the  residue  which  has  Ix^cn  separated  fi'om  the  leail,  aud  can'viiig  fnm 
1,1200  to  loVM.)  oiuices  of  silver  to  the  ton)  awaiting  the  pnn-ess  uf  tbo  cniiel  fiinuct 
The  lead^  after  each  smelting,  is  run  into  pig-molds,  and  is  eonveyotl  to  the  so;- 
cessive  furnaces  by  a  system  of  miniature  railroads,  branching  otfiii  nil  directions  fe 
distant  parts  of  the  works. 

Following  our  conductor,  we  enter  the  amaying  department,  where  exist  all  the 
most  approved  modem  appllanees  for  dispatcli  and  accuracy.  This  department  is i 
scene  of  scientific  industry,  in  winch  many  interesting  experiments  are  made  in  ifB- 
therance  of  the  object  of  the  works. 

Situated  over  the  main  works,  and  reached  by  an  inclined  road,  is  an  extensive  phi' 
form  on  which  are  collected  and  an*anged  the  various  sabstauciNi)  which  ari'  fed  duvn 
ns  fluxes  into  the  smcl ting-furnaces  below,  in  qu.intities  as  n^quircMl — such  as  scrapi 
and  cuttings  of  inm  and  other  metals,  lime,  and  a  general  mixture  of  the  by-prodneti 
of  the  Vorks— dross,  agglomenited  ore,  Slc,  which  uro  worked  over  and  znudete  Mm 
a  protitabU^  puiiiose. 

The  remarkable  success  now  attending  the  works  was  only  reached  through  tmb 
of  heavy  outlay  and  cai*eful  study.  The  idea  that  smelting  is  a  simple  affair,  reauihng 
only  the  throwing  in  of  the  ore  and  the  running  out  of  the  met.al.  is  efloetnnJiy  ibe- 
jM'lietl  .'ift«*r  an  examination  of  the  intricate  jirocess — the  skill  and  ekperieiiee  requippd 
in  the  business.  To  an  uninitiated  si^ectator  there  is  a  strange  fascination  in  thtff 
rills  of  liquid  silver  |KMiriug  from  llaiuing  furnaces — these  i>ools  of  molten  lead  cod- 
fined  within  margins  of  white-hot  masonry  and  retiectinjj^  like  mirrors  tlie  delicate 
and  ever-changing  colors  priwluced  by  the  mysterious  action  of  heat  and  chemicalN 
In  these  smelting- works  fourteen  furnaces  are  kept  constantly  employed,  and  that 
number  will  be  doubled  as  the  supply  of  on*  increases. 

The  most  valuable  oresaiv  n.Tcivc<l  from  Arizona,  and  l<M?aliti''M  too  remote  fromaLy 
Eastern  niarkrt  to  admit  of  sliipuient  there,  v.wu  were  it  drsirnble.  The  wtirks  t.ikr-. 
without  hesitation,  all  availMblr  on-s  that  are  otVen-d.  One  tirm  in  the  uiMijhbnrli'H -i 
of  Salt  Lake  have  received  slO.ntMJ  lor  ores  shipped  by  the  Paeilie  Railr(»ad.  AnotUr 
locattul  in  thr  southeni  i)art  t)t'  this  .State  has  been  ])aid  upwards  of  ^KMt.OiJO  ii»r  WiA 
bullion.  So  extensive  has  the  bnsinrss  beconu' under  the  intelligent  inanaireiueni  of 
Mr.  .Soll)y,  that  his  works  have  stopj»ed  the  inqmrtation  of  lead  to  the  Pacilic  roast  ii? 
etiectnnliy  ns  his  shot-tower  luis  driven  all  other  shot  out  of  the  market  :  althonch 
in  both  enterprisj'S  he  eoninieneed  against  heavy  Kast(^ni  couqM'tition  and  wii  lithe  gen- 
eral ]Uvdij'tion  that  tho  attemiit  would  prove  a  failure. 

Not  only  have  the  works  j:i-own  iiit<»  the  largest  i>rodueer  of  lead  in  the  ruiiul 
States.  («.f  which  the  shipment  to  Mr.  Xayh»r  in  New  York,  will  this  year  hr  l.'Ji^^^r 
l,ri(M.I  touM,  roust itiftting  a  valuable  item  in  our  home  industry.)  but  they  an-  yicMiuff 
silver  bullion  at  the  rate  of  !<:>0.(MM)  per  month,  which  is  ex traeted  from  the  le.vl.al! 
resulting  from  the  eiiterjirisi'  of  one  firm,  and  re«lounding  largely  to  the  eretlit  of  Cali- 
fornia. The  growth  of  this  l)raneli  has  been  suehthat  furnaces  es]>eeially  tnr  sniehin>j 
goM  and  ^i]ver  <»res  are  alxnit  to  be  ereeti'd.  These  will  also  work  uji  tin-  jiwilrr"' 
and  mint  .sw«'<'j»ings,  which,  in  the  hmg  run.  is  a  substantial  itj'ui :  ami  their  is  i.n  ri.i- 
son  whv  the  smelting  of  copi)er  an<l  tin  ore  should  not  be  sueeessfnlly  earrird  «ni  M  xh' 
sanu*  establishment,  which,  if  its  transactions  continue  to  increa^Je  as  rapidlj  :is  tlirv 
havi' done  for  the  few  years  past,  seems  likely  to  rank  with  the  wi-U  known  ones  el 
England,  Wales,  and  Germany. 

AVhile  tlM'  yield  of  all  other  branches  of  mining  on  the  Pacitie  eonst  has  «lr<iinrt!. 
that  of  lead  mining  has  steadily  incn'ased.  unch'r  the  encouragement  ereuted  ]»y  tiiO 
persistent  energy  of  oneiirm.  Of  the  :i(». 000  tons  of  lead  ilow  annually  n>ed  in  the  I'iiItmI 
States,  Irss  than  :i0.000  tons  are  produced  in  onr  own  ctiuntry.  statisties  slmw  that 
the  houK'  ])roduct  has  been  lessening  since  IHi'J.  ^vhile  the  annual  eon>u!nptiou.  risil 
consecpiently  the  importation  from  foreign  countries,  is  largely  iriereasiiiL'^.  TI.-k 
there  is  no  danger  of  overstoeking  the  iiiarkei.  Tin*  above  amount,  auiinally  (i»a- 
sumed  in  oiir  country,  is  used  in  a  niultitnd<' of  ways;  for  lead  i»ipe,  linitig  t>ftnl'N 
vats,  etc.;  soldering.  i»reparing  eheniicals  and  dyes;  bullets,  tyi>e-ineta! :  wei-^'l/N 
plumbing  for  houses,  steamships,  etc. ;  pij>e  and  sheet  lead  and  shot,  of  which  l*J.oih'.K<' 
pounds — ^^and  paints,  iiu.luding  whit<*  lead,  of  which  no  less  than  4O,0mJ,(HH)  poun*!-?^ 
are  annuallv  mannfacturcd  and  used  in  the  United  States. 
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CHAPTER    XVI. 

LIST  OF  STAMP-MILLS. 

The  following  list  is  based  upon  that  in  Langley's  excellent  i' Pacific 
Croast  Directory."  Many  alterations  have  been  made,  however,  and 
mefveml  districts,  and  two  whole  Territories,  are  represented  by  entirely 
new  lists,  prepared  without  reference  to  Langley's.  Indeed,  his  cata- 
logue does  not  include  Colorado  at  all;  and  his  list  of  mills  in  Montana 
has  been  complained  of  by  the  press  of  that  Territory  as  not  sufficiently 
modem.  The  chief  criticism  of  the  newspapers  upon  it,  however,  will 
be  equally  applicable  to  the  very  full  and  complete  list  of  Montana 
Btamp-mills  which  I  present,  namely,  there  is  no  distinction  made 
between  the  mills  now  running  and  those  standing  idle.  T^e  citizens 
liatarally  do  not  like,  on  the  one  hand,  to  confess  that  the  majority  of  *^ 
the  stamp-mills  are  idle,  nor,  on  the  other  hand,  to  have  the  compara- 
tively small  amount  of  gold  produced  from  quartz  charged  to  so  large  a 
number  of  mills.  The  trath  is  that  Montana  quartz-mining  is  still  a  sub- 
Oidinate  industry,  compared  with  the  working  of  gulches  and  placers, 
fhough  it  will  undoubtedly  become  the  more  important  industry  of  the 
two,  when  the  Northern  Pacific  Railroad  shall  have  opened  the  Territory 
to  cheap  labor  and  freights.  The  idle  mills  will  then  find  opportunity 
fbr  profitable  activity. 

I  may  say  in  general  of  the  following  list,  that  it  doe^  not  pretend  to 
distinguish  between  works  now .  running,  and  those  which  are  either 
temporarily  or  permanently  closed,  except  when  such  a  statement  is 
expticitly  made.  The  quotations  from  the  census  returns,  however,  refer 
(if  the  assistant  marshals  have  followed  the  instructions  they  received) 
to  establishments  in  operation  during  some  part  of  the  year  ending 
June  1, 1870. 

It  is  i>ossible  that  in  attempting  to  combine  the  data  afforded  by  per-  ^ 
sonal  observation,  official  reports,  private  correspondence,  the  census, 
and  Mr.  Langley^s  catalogue,  some  errors  have  been  committed,  in  con- 
sequence of  the  different  names  frequently  attached  to  the  same  estab- 
lishment, l^e  danger  of  such  mistakes  has,  however,  been  constantly 
kept  in  view,  and, guarded  against,  so  far  as  the  nature  of  the  case 
would  i)ermit  ^  and  it  is  believed  that  the  list  here  presented  is  the  most 
oomprehensive  and  accurate  that  has  been  published  up  to  the  present 
time. 
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Lilt  of  iaarl*  nilli,  viA  the   Joeatiim,  name  of  miR,  date  of  enttion,  nvmber  Sif  tt 
eo$t  of  maaUnerjf,  and  the  direcbn't  or  oaiter'i  aunte  of  eack. 


CAUFUBNIA. 


IbrklsTille  

taiYwMouuUiio.. 
Bilver  Umuilalti  ■  ■ 


AmadaTClCy... 
Aitiador  Cily  ,  - 


^^dlet 


Cberelin  Bavlno  . . 

Knterpriso 

EDterpriMt 

EnternrlKo 

Forbestown 

JprduiEill. 

Nimshaw 

OrcKOQCily 

OrcBonClly 

On'Eon  Onlch 


AlUvIllo 

AugelCrrek . . 
AnBelnCnmr 

AnguiCuup, 
Augel'BlJinp. 

Angel's  Cuapr 
-Thaliiitofi , ,. 

■    r  of  mills  and  iu_tlio  number  of , 


Bpriug  Hill . , , 
Boeky  falls... 

Union 

PlymODth.... 


leeuia. 

18S8ia. 

leaaio. 

U3T60. 

leuio. 

ISM  It. 


U»lilinL'. . . 
EaKle...., 


BalnnurDl 
TnTlocb.. 


LnvUtlan 

Forbostown 

ForwrUinlugCo. 

Cambria 

gmllb  &  g^lu'a" 


,  ..io..'. 

'.  ..do... 
l.-do... 


AlUvUle  q.  M.  Co 
Ani:<!riiQ.M!'Co!. 


EtlukleB 
lill   Nportedln  Jaiio.lS;0,tolhcCtiii 

-.„  and  in  Ov ' ' -  - 

linbtif  Ihh]  in 


Joiiefl.WadeftCg. 
D.  DavidMHi. 
Pittsburg  CdDpsBT. 


A.  Hayward. 

aashwdler^Ce. 

Do. 
nnnyD.BaMO. 
E.  P.  StecD. 
^mouth  Ulnlub 
w.  H.  Hooper  A  (X 
PUladelptabCiL 
Ualey  &  HH4eda( 
HmneiJ;  lIinlB(C*i 
£Lvr^niEBni& 
Oneida  Mining  Cs. 
Tnbbs  k.  Ca 
ZeiloUinlDlCte 
Uyder  Sl  Co. 
Amador  Mlnlnr  Co, 
RC.Dowu. 
Amador  Mining  Ca. 

B.  C.  Itoiras.  tmt. 
UihoDf  V  DiDOicn. 
Amador  UiuineCa 
CT.Wbwler. 
CalirorniaIf'nn>aC& 
rini<.  aupt 


Mf  Lone  Al  Sinn*. 
FognsiCo. 
L.ltroondtUat 
llct-auu  ii  Sinmo, 
U.  Scholu. 


C.  A.  HaliluA 
Niabet  &  Co. 
Orovillc0.4S.M. 


Lsrco.  PrlDM  k  Co. 

Aninl'B  a  M.  Co. 
K.  fiillingn. 
Uoii  A  Urolher. 
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.   Cabt>&Cn.. 

;    LlvoOatt". 
De>d  Bnilie. 
e  of  mills  repotted  In  .Tddb.  ISTO.  to  the  CcDBiu  Ban 
— 'Ua  RDd  In  the  miDtMr  of  itainpa.  bat  tbe  taiiHe. 
pnbliilud  Id  tbe  ceoiiu)  nadon  deUitsd  eompa 


bRDdlBtbemiDbtrof  itainpa.  bat  tbe  onlraneM  of  olorlu  bi  njcud  i 


bepnblu 
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LM  of  quart*  mUU,  with  the  loealbm,  ntuite  of  mill,  date  of  erteHoii,  n>tm6er  V  tf'^ 
owl  of  maehintry,  and  the  direetot'*  or  otenei'*  name  of  eocA. 

CAXIFUBNIA. 


DlTtoini 


P1d«  Gnm . .  • 
6atl«rCre«);..'. 

BnttwCnek... 


TolCBUO  .. 

Volcano. . 


Cherokee  lUvine  . . 

EoterprlM 

EDtcrpiiH 


Xlniilisw 

Oksod  City. . . 
OresooCili-.. 
Ongon  Gnlch . 
OtegOD  Giilcb . 


AltavUlo 

AngelCreelt  — 

Angel'n  Canip. . . 
Aueel'aCBir- 


Amador  .1. 

Eeyabme. 
fipring  Qui 
IkickjFallj 


■Xlulirtafralll  nportcain 
— v—  „f  mllli. uircl  in Iho n-- 
M)  bo  gmblif  bed  Id  til 


LiDcoIn  Qnut  e  U.  Co 

Wlldiniii-s!'.";. 

Boldiuc 

Eagle 

GofileiiGiiie... 

Italian 

Uilchell's 


TdDocIi...'!;.'".'.!!!! 

BtnnejACa'a 

i'cyiathftn"!!!!!!!! 

Porter  Uiuiag  Go  . . 

"cimbria."! '.'.".";.'.' 
SniiUi&Spatkt's.. 


AltavUteQ.U.  Co.. 

ALel'»(rM"Co.."* 

Biiringa. 

Doo  &  BmUier 

BtiekleB&Cii 


5,OU0... 

slow"' 


30,000.. 
16,606  "'.< 


.o.ism.ti 


Joaea,Trade4Ck 
I>.  DivldsoD. 


Jno.  A.  FullACa 
Goibireiler  k.  C» 


PblUdclnliuCa. 

Kill 1y  MloisfCt. 


ZcUeUloiDgCo. 
BfOtT&Co. 

AniHd.>r^alDgf4. 


MobuDcy  BroDicn. 
Amador  HiniDgC* 
C,  T.  WLmIbt. 
CuUfDrnia  YBratati*. 
Pino,  aii>X 


Uarkleo  ACo. 


;   Oro^-iUi-G.t3.1I.C«, 


.   Laroo.  Prlnca  &  Ck 
Pi's  q.  M.  Co. 

.  Do.,  ti,  Unrther. 
.  N.  Larcu  Ic  Co, 
.  Sdoklca^i^Oo. 
chat  tmm  thUbott  ii  lb 
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FroHDt  ocoaput*. 


FlnlaiiB  &  Co. 


tabs  pub 
(utmOk. 


■DdinthK  namberoF  (tamp*.  bntlLfl 


FlnllniD  i 
a.  K.  Sle 


B.  I'.  Carllon. 
CatUr  &.  Wat«n. 
Hephnra   A   Ca,  and 

Lcnli  &  DrolJier. 
Q.  W,  UopkiD*. 


^-  IlcmarB. 
WllUnm  a.  TbgH. 
ITiorpo  li  Co. 


StillwiMcon  ft  Naitwi. 
TnllDi'h  &  Anlt. 
J.  Cooke  tc  Co. 

Poclhcmtiui  G.  H.  Co. 

Bifhiuolld,  MQtIt. 

K.Y.&ElDan£iCo. 

V.  HcGnIn,  iBp'ti. 

W.  B.Cbnreh.anp'L 

a  W.  Wildw. 

E.  Cnsbrano,  mp't 

A^.  Lu»  &  Knox. 

John  IliDvit  &  Co. 

Wtlilan.  BlglCT. 

O,  D,  Lombard. 

A.  M.  SteUon.  nip't- 


BlftlD.  Aldo-non.  &  Co. 

F.  Rend. 

J.  H.  DangliM. 

BuitliDk  &  WUto. 

J.  Blulr. 

6hq>berd  &  WlttBD. 


Stonrt  &  Hdl. 

rtfiirh  Ciimpaoy. 

.trminUilB.JmUtatba 


tobapublUlud  in 


clerk*  la  rriiiiTd  to  lu 
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CAUIOBHU. 


CoanaOoldanlDb. 
Fine  Gold  Oalcb... 
Jtn^iah'iCrwk... 


Big  Band.  Sahnon  Rir. 
BUckBanrGnlch... 

Sddy'a  Gulch 

£ild;'>Gal(!li 

Jukiiaa  Galcb 


Omo'i  Lakes.  L.  Co 


KMklli«CH4k... 
Alpine  0.11  Co.. 


^xtb 


tcrrCri3U>>utl 

Hand&.Ca'B IBH 

VoUii.EueDJkCo'a  isa 

BlKU1acG.A,&U.Caien 


Lire  Viuik«e. . . 


H. 'W.BdrtavUk 
New  Ymt  Co. 
J.  W.UcHBirT. 
J.  R  Wntflrih.    . 

KeuuTgoCo. 
SllnvSpnalCa 

EcUdm  inaUcOk 
MaitltOaicS: 

Owao'aliln&lA- 


BHktMCmkOi. 

w.  F.Trut«*<x 

Hove&Cn 
H.UcKm4ht. 

A.  A.Baiid&C(K 

BIeDIuoC.  &S.lLCk 
UimiinilbG.lLC* 


E«p«ninia  SKntoitCtL 
ThDmaB  Btidxrr  t  Ch 
JooWalkwliUiilKC^ 


Daeect.  Ca^lbtt 


Harword.     Ctet    > 


^^ 


u  Bepeii  of  1S70  ceataim  tile  tUlmriog  additional  u 


J.  Hambktna. 
J.  H.NmL 

I  iu  tUa  oonnty ; 


Kftof 

r^. 

^* 

Hon;!:. 

Odl 

The  Cpctaa  Report  oontiiiulbeniill  oL 
ateam  u">er,  and  Ihttof  theEeni  Blver  U 
uond  I17  atom,  Deitba  oT  whleh  I  can  Ida 


•  tMiAI  lOnlns  Company,  with  Ian  atantpa,  di 
tuE  CompaoT.  inth  aiiieen  atanma  and  om  tjnri 
liy  In  the  aboT*  llat 
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nm 

li.OU 

85,000 

■t 

&n 


A.  IT,  UnHfiry.  accnl. 
Hnrjicuiliug  MfllCo. 

■Tbduii  Itwln  &  Co. 


C.IX  r«i;h&CD. 


Fcachr,  ITaJThiftfi  &  Ci 


llamni'illi  MinfncCo. 
Klff til,  Ksva  *  Co. 
Slue  &  Cii. 
Jiidhtna  &.  Eellngg. 
K  Whllft 


31  Q.  U.  Cn. 
roiint;  &  Ca 
Vua  nuinljtjl.lt  Co. 

KpvRlnBpq.lI.Co. 
StUmnfT  .b  Co. 

UoiillvIiiT  q.  U.  Co. 
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CAUFOBNIA— CoDtiDiud. 


HsviHA  Co.— CODt'lL 

<}nw'7a]ley 

OnuMViillojr 

«™«V.lli!y 

CrauVoUej 

GrsaiVnlky 

<iro«  Vullej - . 

GraMValloy 

OniaiVaUc; 

Snut'o  UUr. 

SoDt'sHill 

HdiiI'b  mil 

HuDt'.  HUl 

HDnt'BSill 

UnnlBHlU 

SoDt'snai 

Utile  Ycirk 

I.lttlaTOTk 

ileftdow  Lako 

3f tbiluv  Lake  .---_- 

Ucndow  LakE 

iUeadow  Ldko 

INsTuduTownnhip... 
SSTodaTainwhlp... 
SsToUa Tinmikip  ... 
IfevidB Towiuililp  ... 
SoTkda  Towiuliip  . . . 
3foTiidii  TnwnslHp .  - 


KortbSlar 

I-Bcifle  Ore  Cu 

liocky  Bur 

Kvlumlnnot 

ToRnTBlk 

llnlnnUUl 

WillEam  riaiQ- 

WoltCmV 

WoDdvanbftCa'i.. 

Cbttiiw  A.  Co'al 

CUyiCo'it 

£mpitBt 

Googe  Byel 

GneaMDDiitBlal.... 
jiamy  Llnllt 

AcmlDicton  &  Pnud'r 
C«LCon.M.«S-Co 

Winlon 

Uaimcr 

CaLO.LLCn.. 

Carnlnh 

I'Vsknl  Iau 

Ut'lalloTfik'nl  Woifc* 


lll'l 


Ooli. 

30,001 

WOW 

...Id... 

7.^0UI 

Dudlcj  Bejt,  npl 

CharlH  Itotw.  ml 
WillliuuI>inDG.)lb 
JoKph  Fcnln, 

Camej  tea, 

Bf  miiieioa  It  Fos^ 


PhiLHichatd*,!^ 
Hirkn  A  Ua. 
tL  Mali  man.  up'L 


Wiubini-toD  Twii.-..l  V      IlDgeu.VbiJiu^i' 

Y.inBet '  Eniwil'Rmttetn'... 

Youlk-l 1  Jluyalauflst         ... 

Vim  Bet '  Mrtlorvfc  Ci'nt  ... 

Ymilkl TloocBiWMf»t... 


•as 


<ii<Iik-nGutc  L'ut... 


.;  yitmevt 1. 

.  ULBsnriOit      ...  )>' 


.:  JI.V;"»"-- 


^IT^v(4  &  PalbnDL 
<:  !'['•>  a  Entpul  Vt- 
UtHiea  Qttr  Co. 


C(iitn4Ui  ACa 

(■«io.W",  Hcatm>r.»st* 
Stcvea  <}Dkm  k  Cu 
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:iuao  of  mitl.  C    <i| 


rrcsent  occnpnnM. 


.    bririitnl '...'.'. 

'   iiolil,I.ee&Co.'a 


.    A.  H.  MiiUorr.  scent. 
.    Haipin'lIusUiUCa. 


.    PelchT.  IIoShiBn  ic  Co. 

t-onklKKgxiH'r&iCo. 
AtdoIiI,  Lt'C  &  Co. 


.    DiUchpIdcc'* 

■  Kari-ba 

.    ITTankllDnmCa.. 


3J.00II..I 

•H.oori..i 

10.  on..! 


..iitsa'.J  a'.-iio.. 


.   LOTfl  Wliiln 

.   JnlktM  &  KrllicB. 

'.  J?U.']lat<^lW. 


:  »«.«-■ 


..lu^ie,  astoun. 


I  II 


;    Aim^lranIIIU.. 
.    Vimlliinibdilt.. 


..\imo\  c 


laoon  a 

iifT, IPWIJ.  IWntpr  I4.l«i..i 

.    I.niimnrii :11WD,<|..  ..flu...       

.    M.mliiFllfrCo {lt«<  ri  <  •-■lo    -- 

.    (>niC<. IMOl..   M..do...       ftOno^... 

.    JLivpu£Cu.'a llMO.  8!.l,.(1o    ..       .-i.  130  ... 

.   FtimnwoCa 118K:i91..I  Hcam.i  13.40' 


KevntoDi'Q.lI.Co. 
Stunjiitv  &.  Co. 

'.   UontHicrQ.M.CiK 
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Jim  Cmw  Cnlloii  . 


Eiuiaka  Cri-i-k . 


Hanntalii  Uomu' . . 
UaaDMln  Uock-.  . 

HkuClty 

SlcmlSuttca 


WetRatfiM 

Wolf  Cirrk 

Tuba  KIrcr  U.  F  . 
Vuba  Rivers.  P.. 
YDbtfUreraii'.. 


tmnddcB . . 

StiTis  CmiiHiiitiited' 

OukflatCn 

Kannka  q.  U.  Co. 


IlrieE*  £  Ca.'s 
Calil&miii 


Tiir\-8. , 


R&wJ    10,  WW 
WntiT.I      ^■■»">' 
..ilo...!     I 
..A....- 


iiv^ia'..  sipju  . 


Fnaent  occniaiU. 


ImntddMq.lLCK 

Si™*?™.!*** 

Frrach  Cn, 

^ii&CnckCa. 

Aluka  Co. 
Pii.-clow  ft  Von. 


Onlil..!  P.ILIIan'B. 


TII'Il  &  Vo. 
'      link-  Ca. 


:  .1.  llaE 

lL1-.JiiIinMiD.*(i(it- 
I  Siuiiim  UiiliI  Co. 


*  Accunllog  to  tlic  crnxut  rriwrt  tlio  Golilcn  Enio  UUlcontnlns  OfliwD,  andlhoAtip  UiU  ten  itinfi 
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NETADA-CantlnnMl. 


oC  Creek  S.  M.  Uo.  I 


QniDtnvS.  M.Co.'a 
TwliiBiTHrS.M.Co» 

.   RuOsnil- 

.    S.F.itK.8.3LCo.-.  I 

.    ElEljyS.M.Co... 


.  Bmaawlcl:!... 
.   MBrrimuo 


Bay^lnta, .. 
AtUa. 


'.  Gd&mii'.'. 

.   Impeiial... 


..  Siker, 
10..CI0... 
W..do  ... 


Pb^o. 


■  FeUlnmB 

— nto 

iDifdEll  &  TIio: 


-i«n  a.. 

..  iB6r».. 


«,PM.. 


Tnlman  &  Ctor™. 


Son  Fnui,  &  K.  Co. 


UowJuctetS-M-Co. 


Einpirr-  Mill  Co, 
liolh  nill  M.  (t  M.  Co. 
-  ipprtnl  M.  i  M.  Ca 


,r,  Gonlding   & 
m  Si  Unckey. 


'.   M(iaat]d'".'.'"-'. 


!-   1BI0  9D.. 

..  latalso.. 


W,OD0  O 

n.oooisi 

I!0,OM..I 


.  Union  M.  &  U,  C«. 

.  niclmrd  SrhweiM. 
.  Union  U.&M.Ca. 
.  U.  Lynoh. 


..  X.  H.  A.  Uaton. 
.  Uoiou  M.  i  hL  Co. 
.  Bony,  Ettidb  &  Co. 


lumber  of  Btampa  ot  Uic  Itrunairick  mill  is  glTon  hy  tbo  ma 

ImpoHBible  to  reconcile  (bo  list  wilh  Ibat  fntnlshcd  In  the  c 
[  ToUla  are  licro  omitted;  Proctor,  Jcnnlnca,  Ilfliweu.'».  P« 
idCDnld&Cnrry.eORtaiuiiSiOEdrD.lS;  Flnvcrj-,  13 
lentil.  30  Blamps.    According  to  tbo  uraD  uDrce  iho  si^irHir 
a,  IS  i  Ibo  Atlas,  18 1  Bay  State,  IV  stampB.    On  IJio  otber  bond  1 
It  are  not  canbuned  in  tho  census,  or  cimiiot  be  Identified. 


:vai1a, SI;  BnHCtt'H. 


TO  SUto, 
I  nppesr  in  tlie 
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KEVADA— Cnntlliacd. 
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CHAPTER  XVII/ 

KAEEOWGAUGE  BAILWAYS. 

The  art  of  mining  inay  be  said  to  ha^e  given  birth  to  the  railway 
eystem.    Kot  only  was  the  steam-engine  primarily  employed  in  mining, 
And  developed  in  obedience  to  the  necessities  of  that  industry,  bat  long 
before  the  use  of  steam  as  a  motor  the  idea  of  traction  npon  tramways 
^^¥33  originated,  so  far  as  we  can  now  discover,  in  mines.    It  dates  back, 
ac<x>rding  to  some  authorities^  to  the  Egyptians,  who  made  use  of  this 
suixiliary  in  their  quarries.    But  mining  has  scarcely  reaped  the  fidl 
l^enefit  of  the  combination  of  steam-power  and  rails,  which  has  been 
utilized  to  so  astonishing  an  extent  in  commerce  and  travel.    Mines  are 
C^nerally  located  in  more  or  less  mountainous  districtB,  presenting  to 
tiie  railway  engineer  unusuaid  difficulties  of  grade  and  curve,  and  thus 
enhancing  the  cost  of  construction,  while  they  offer  in  return  a  com- 
paratively small  amount  of  remunerative  traffic.    Bailways,  on  the 
other  hand,  have  continually  tended  toward  forms  of  construction  in- 
irolving  greater  cost  and  requiring  greater  income  for  their  profitable 
maintenance,  and  have  thus  been  almost  excluded  from  the  immediate 
neighborhood  of  many  mining  districts.'    The  coal  and  iron  mines,  the 
products  of  which  are  bulky  and  give  rise  directly  and  indirectly  to  a 
vast  transportation  business,  form  exceptions  to  this  rule. 

Becently,  however,  the  attention  of  engineers  has  been  called  to  two 
systems  of  railway  construction,  which  put  a  new  fiBuce  upon  the  problems 
involved. 

The  first  of  these  is  the  center-rail  system,  illustrated  in  the  Mont 
Cenis  Eailway,  which  was  opened  in  June,  1868.  This  method  is  appli- 
cable to  mountain  passes  which  have  hitherto  been  considered  inaccessi- 
ble to  the  locomotive ;  and  the  road  just  mentioned  has  proved  that 
trains  of  passengers  and  goods  may  thus  be  safely  carried  upon 
gradients  and  curves  which  would  have  previously  been  considered 
perilous  or  impracticable.  Up  to  September,  1870,  its  trains  had  run 
more  than  two  hundred  thousand  miles,  and  transported  between 
France  and  Italy  more  than  one  hundred  thousand  passengers,  without 
ii\jury  to  a  single  person.  It  cannot  be  claimed  for  this  plan  that  the 
direct  cost  of  traction  is  very  small.  On  the  Mont  Cenis  road,  it  is 
reported  to  have  been  about  97  cents  per  train-mile ;  but  there  were 
mechanical  defects  in  the  construction  of  the  engines,  which  will  here- 
after be  avoided  on  similar  lines,  and  it  is  believed  that  the  cost  of 
traction  can  be  reduced  to  half  the  above  sum.  Probably  the  best  that 
can  be  expected  is,  that  a  center-rail  line  over  a  difficult  country  may 
be  maintained  and  operated  at  a  cost  not  exceeding  that  of  the  mainte- 
nance and  operation  of  a  line  for  ordinary  engines  over  the  same  region ; 
the  latter  being  of  course  much  longer.  The  principal  saving,  there- 
fore, is  in  the  original  cost  of  construction ;  and  this  might  be  vast  in 
amount.  In  fact,  we  may  reasonably  presume  that  ordinary  road-beds 
would  never  be  commercially  or  financi^y  practicable  in  most  places 
where  the  center-rail  system  will  be  used. 

Mr.  J.  B.  Fell,  civil  engineer,  read  before  the  Liverpool  meeting  of 
the  British  Association  a  paper  on  the  application  of  this*  system  to  a 
railway  in  Brazil  now  under  construction. 
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It  commences  at  the  terminus  of  the  Ganta  GalloEailway,  crosses  tbe 
Serra  at  an  elevation  of  3^000  feet  above  the  Ganta  Gallo  line,  and  ter- 
minates at  the  town  of  Novo  Friburgo,  a  distance  of  twenty  miles.   In 
some  of  its  principal  features  this  railway  resembles  the  summit  hae  of 
the  Mont  Geuis,  the  gradients  for  the  passage  of  the  Serra  over  a  di^ 
tance  of  ten  miles  being  principally  from  one  in  twenty  to  one  in  twelve, 
and  the  curves  by  which  the  line  winds  round  the  spurs  or  counter  forts 
of  the  mountain  l)eing,  for  a  considerable  portion  of  it,  from  40  to  100 
meters  radius.    The  narrow  gauge  of  1.1  meters  has  also  been  adopted. 
In  other  features,  however,  there  is  an  important  difference  between 
these  two  center-rail  lines.    The  concession  for  the  Mont  Genis  was  but 
temporary,  teruiinatiug  on  the  completion  of  the  great  tunnel,  and  the 
railway  is  laid  on  the  existing  public  road,  whereas  the  Canta  G:dJloliiie 
will  be  permanent,  and  the  works  will  be  so  constructed  as  to  be  speciaJlr 
adapted  to  its  requirements.    It  will  not  have  to  contend  with  the  diffi- 
culties of  an  Alpine  climate ;  and,  profiting  by  the  experience  of  two 
years'  working  on  the  Mont  Genis,  it  will  have  the  advantage  of  import- 
ant improvements  which  have  been  made  in  the  engines,  carriages,  and 
I)ermanent  way  during  that  period.    Gonsequently,  the  Canta  Gallo,  and 
other  similar  lines  now  being  or  about  to  be  commenced,  have  the 
interest  of  marking  an  important  development  of  the  capabilities  and 
advantages  of  the  center-rail  system  as  applied  to  the  construction  and 
working  of  mountain  railways. 

In  the  new  engines  for  the  Ganta  Oallo  line,  it  is  proposed  to  dispense 
with  the  toothed  wheels,  and  scA)stitute  for  them  a  system  of  direct  driv- 
ing by  connecting  rods.  The  power  of  adhesion  will'also  be  considerablf 
increased.  The^  new  engines  will  have  the  advantage  of  being  able  to 
run  at  a  speed  of  from  twenty  to  thirty  miles  an  hour  upon  the  ordinaiy 
gradients  of  tlie  line,  and  of  taking  their  loads  up  the  mountain  sec- 
tion at  a  diminislied  speed  of  from  eight  to  ten  miles  an  hour.  In  an 
eeonouiic  point  of  view,  the  result  of  the  application  of  the  center-rail 
system  to  the  Canta  Gallo  Eailway  will  be  as  follows:  The  cost  of  con- 
struction, assuming  it  to  be  as  estimated,  about  £300,000,  would  be  at 
least  doubled  if  made  on  gradients  upon  which  ordinary  engines  could 
work.  In  this  case  the  cost  of  traction  and  maintenance  for  a  cen- 
ter-rail line  will  not  be  greater  than  for  a  line  with  ordinary  gradients 
passing  over  the  same  country.  The  clear  saving,  thereforo/eftectedby 
employing  the  center-rail  system  is  at  least  £300,000,  and  the  constrnc- 
tion  of  a  valuable  line  of  railway  has  been  rendered  i)ossible,  which 
would  otherwise  have  been  commercially  and  tinancially  impracticable. 
Mr.  Fell  mentioned  a  somewhat  similar  line  of  railway  under  considera- 
tion by  the  Indian  government,  from  the  port  of  Karwar  to  Hoobic,  in 
the  southern  Mahratta  country,  botli/by  way  of  the  Arbyle  aiidtheKygi* 
Ghats.  The  distance  is  seventy  miles,  and" it  is  proposed  to  employ  the 
center  rail  for  a  length  of  about  ten  miles  upon  gi'adients  of  one  in  t^venty 
for  the  passage  of  the  Ghat,  by  which  a  saving  would  be  eflected  of 
about  £500,000.  The  cost  at  the  present  timeof  the  transport  of  cotton 
and  other  produce  over  the  ninety  miles  is  stated  to  l>e  £235,000  per 
annum,  and  there  is  in  addition  the  disadvantage  of  not  being  able  to  con- 
vey the  whole  crop  to  the  port  of  shipment  before  the  rainy  season  sets  in: 
a  large  portion  of  it  has  consequently  to  be  housed  and  kept  until  that 
is  over.  Negotiations  are  going  on  with  the  government  loc^l  authori- 
ties and  people  interested  for  the  construction  of  center-rail  lines  in 
Italy  from  the  Adriatic  to  Macerata,  and  crossing  the  Apennines  to  Fo- 
ligno  liom  Florence  to  Faenza,  and  for  three  branch  railways  in  tbe 
J^eapolitan  States ;   in  France,  from  Chambery  to  St.  Andre  du  Gaz 
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and  Lyons  direct,  crossing  the  Col  de  TEpino;  in  Switzerland,  for 
the  passaf^e  of  the  Simplon ;  and  in  Spain,  for  lines  from  Leon  to  Co- 
ninna  and  Gion.  The  concession  for  the  Mont  Cenis  Railway  expires 
on  the  oi>euing  of  the  tunnel  line ;  and  when  that  period  amves,  it  has 
been  proposed  to  remove  it  to  one  of  the  neighboring  mountain  passes, 
where  it  would  have  a  permanent  life.  At  the  time  the  concessions 
were  granted,  it  was  considered  that  the  line  would  be  worked  for  ten, 
or  at  least  seven  years.  The  progress  of  the  great  tunnel  has,  however, 
been  so  much  accelerated,  that  it  is  stated  the  tunnel  line  may  possibly  be 
opened  for  traflSc  by  the  end  of  1871.  In  that  case,  and  taking  into 
a  count  the  difficulties  of  all  kinds  with  which  the  enterprise  has  had  to 
contend,  the  Mont  Cenis  Railway  can  only  be  reganled  as  an  experi- 
mental line  and  the  pioneer  of  a  system  destined  to  confer  the  benefits 
of  cheap  and  safe  commpnication  between  many  countries  separated  by 
mountain  ranges  hitherto  impassable  by  railways  and  locomotive  engines. 
Of  still  wider  importance  and  application  is  the  so-called  narrow- 

Kuge  system.  The  center  rail  maj  be  said  to  involve  this,  since  the 
^Titles  in  which  it  is  likely  to  be  employed  are  generally  such  as  ex- 
clude the  broader  gauges  by  reason  of  their  cost  in  grading ;  but  the 
narrow-gauge  principle  itself  is.  of  course,  quite  independeut  of  the 
other.  At  the  meeting  of  the  British  Association  already  referred  to, 
Mr.  R.  F.  Fairlie,  civil  engineer,  read  a  paper  on  the  gauge  for  the 
**  railways  of  the  future.''  I  quote  the  substance  of  it,  as  reported  in 
the  newspapers  at  the  time : 

The  object  of  this  paper  was  to  adnmce  a  new  argamont  in  favor  of  tlio  nse  of  a 
narrow  gange  iu  the  construction  of  railways,  founded  upou  ^  comparison  of  the 
amount  of  weight  hauled,  for  the  same  amount  of  payin]^  traffic,  over  a  railway  of 
3-foot  i^augo  and  a  railway  of  the  English  **  narrow,''  or  4-foot  8i-inch  gaugd.  Although 
maintainiug  that  the  principle  of  his  argument  applied  to  passenger  traffic,  and  that 
the  cost  of  working  a  railway,  or,  in  other  words,  tlio  projiortion  of  non-paying  to  pay- 
ing weight,  (as  far  as  this  is  independent  of  management,)  is  increased  exactly  in  pro- 
portion as  tho  rails  are  farther  apart,  because  a  ton  of  materials  disposed  upon  a  nar- 
row gauge  is  stronger  as  regards  its  carrying  i>ower  than  the  same  weight  when  spread 
over  a  widirr  basis,  the  author  on  the  present  occasion  went  into  detail  ouTy  with 
regard  to  the  conveyance  of  goods ;  and  ho  selected  the  London  and  Northwestern 
Ralway  as  his  illustration  of  the  efiects  of  the  4-foot  Scinch  gange,  on  the  ground  that 
its  management  is  so  good  that  tho  defects  in  its  working  must  bo  wholly  traceable  to 
its  construction.  He  undertook  to  show  that  this  lino,  if  made  of  a';}-fo()t  gauge, 
would  accommodate  the  wholo  of  its  present  goods  traffic  as  well  as  at  present,  and 
would  do  so  at  half  the  present  cost,  with  halitho  present  tonnage  and  motive  power, 
and  with  half  the  present  wear  and  tear  of  rails,  so  that  tho  expense  now  being  in- 
carred  for  the  construction  of  a  third  track  would  be  rendered  unnecessary.  Assum- 
ing that  the  present  goods  traffic,  independentlj^r  of  minerals,  amounts  to  ten  millions 
of  tons  x>er  annum,  and  that  the  non-paying  weight  of  tnicks  by  which  these  goods  are 
hauled  amonnts  to  the  low  estimate  of  forty  millions  of  tons  more,  (seventy  millions 
being  nearer  the  truth,)  there  results  a  total  gross  weight  hauled  by  tho  locomotives  of 
fifty  millions  of  tons  at  an  average  speed  of  twenty-fivo  miles  an  hour.  The  earnings 
for  the  goods  traffic  on  this  line  are  (>9.  3d.  per  train-mile,  which,  at  an  average  rate  all 
round  of  l^d.  per  ton  x>er  mile,  would  givo  about  50  tons  as  the  paying  wei^^ht  and 
925  tons  as  the  gross  weight  hauled  per  train-mile.  Dividing  these  225  tons  into  the 
fifty  millions,  gives  190,081)  trains,  which,  being  divided  by  312  working-days  of  a  year, 
gives  626  merchandise  trains  over  all  parts  of  the  Northwestern  Bail  way  in  tho  twenty- 
four  hours.  Tlie  company's  balance-sheet  shows  that  each  net  ton  produces  about  49. 
3d.,  which,  at  li<f.  per  ton  per  mile,  makes  the  average  distance  traversed  by  each  ton 
to  be  about  thirty-eight  miles ;  so  that  as  each  ton  of  the  total  weight  hauled  runs 
thirty-eight  miles,  and  tho  eutiro  length  of  lino  worked  is  one  thousand  four  hundred 
and  thirty-two  miles,  it  follows  that  there  must  bo,  on  an  average,  thirty-seven  mer- 
chandise trains  distributed  over  the  total  length.  Dividing  by  this  number  the  total 
number  of  trains  per  day  of  twenty-four  hours,  gives  an  average  of  over  seventeen 
trains  per  day  muning  on  each  mile  of  tho  line.  Havinj^  reached  this  conclusion,  it 
becomes  possible  to  see  how  it  would  affect  the  question  if  tho  gauge  of  the  lino  were 
3  feet  instead  of  4  feet  8^  inches.  In  the  first  place,  the  same  or  a  greater  speed  could 
be  maintained,  say  up  to  thirty-five  or  forty  miles  an  hour.  On  the  4-foot  8f-inch 
gauge  the  proportion  of  non-paying  to  paying  load  has  been  taken  at  four  to  one, 
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although  it  has  x>Tovcd  largely  in  excess  of  this.    The  wspms  employed  average  fov 
tons  in  weight,  so  that  on  this  reckoning  each  wag|on  carries  one  ton  for  every  mik  it 
runs.    Tho  wagons  for  a  line  of  3-foot  gauge  weigh  each  one  ton,  and  carry  a  «cii- 
mum  loud  of  three  tons.    Supposing  that  the  same  number  of  wa^^ns  and  trains  vere 
run  on  the  narrow  gauge  as  on  the  oroad,  it  follows  that  tho  average  one  ton  of  mo^ 
chandise  now  carric<l  would  easily  be  taken  in  a  wagon  weighing  one  ton  instead  of 
four  tons,  and  that  tho  gross  load  passing  over  the  line  for  one  year  would  be  only 
twenty  millions  of  tons  instead  of  fifty  millions ;  while  the  same  amoant  of  payiac 
weight  would  bo  cap'ied  in  either  case ;  that  is,  the  small  wagons  which  are  ci^NiUeM 
carrying  three  times  tho  weight  of  goods  now  actually  carried  m  a  fonr-ton  wagon  voaM 
only  have  to  cany  ono-thinl  of  that  quantity,  and  would  produce  the  aame  wing 
load  as  the  heavier  wagons,  and,  as  the  haulage  cost  is  precisely  the  same  whether  thB 
tons  hauled  couHist  of  paying  or  non-paying  load,  it  follows  that  this  expense  would  1m 
reduced  to  two-titths  of  what  it  now  is.    If  the  same  number  of  trains  were  to  mnpec 
day,  the  weight  of  each  would  bo  reduced  from  225  tons  to  102  tons  ;  or,  if  the  nme 
gross  weight  of  train  was  employed,  tho  number  of  trains  per  day  would  be  redneed 
Srom  G26  to  250.    If  there  should  be  sufficient  traffic  to  load  the  narrow-gauge  wacoM 
in  such  a  way  as  to  require  the  same  number  and  weight  df  trains  that  are  now  worked, 
the  result  would  be  that  without  increasing  by  one  penny  the  cost  of  haulage  and  of 
the  permnncut  way  of  expenses,  the  3-foot  gauge  would  carry  a  paying  load  of  twenty- 
five  millions  of  tons  as  against  the  ten  millions  now  carried.    Here,  then^  we  have 
established  the  fact  that,  as  far  as  capacity  goes,  the  narrow  gauge  is  superior  to  the 
broad  one.    The  former  can  produce  twenty-five  millions  net  out  of  a  gross  tonnage  of 
fifty  millions ;  while  the  latter,  to  produce  the  same  result,  if  continued  to  be  worked 
as  it  now  is,  would  require  that  one  hundred  and  twenty-five  million  tons  shonld  be 
hauled,  and  that  at  an  increased  cost  in  the-  same  proportion  of  one  hundred  and 
twenty-five  millions  to  fifty  millions.    The  rest  of  the  paper  was  devoted  to  an  appU- 
cation  of  these  figures  to  tho  question  of  the  best  gauge  for  Indian  and  colonial  rail- 
ways, and  to  tho  argument  that  such  railways  mi^t  be  made  cheaply  and  efficiently 
on  a  3-foot  gauge,  so  as  to  charge  a  reasonable  tariff  and  to  afford  a  aatisfactory  return. 

I  think  Mr.  Fairlie  has  paslied  the  argument  in  behalf  of  the  narrow 
gauge  further  than  an  impartial  judgment  will  follow.  It  is  scarcely  &ir 
to  take  actual  working  results  on  one  hand  and  sanguine  expectations 
on  the  other  as  the  basis  of  comparison,  and  to  ignore  all  considerations 
other  than  those  of  paying  and  non-paying  weight.  But  there  is  no 
doubt,  whatever  may  be  the  gauge  of  the  "  railways  of  the  future,"  that 
the  narrow  gauges  will  play  an  important  part,  and  that  their  economi- 
cal advantages  will  be  more  closely  studied  than  heretofore.  Especially 
in  the  United  States,  where  the  i>eculiarly  American  system  of  imshiujr 
railroads  in  advance  of  settlement  and  trafiic  has  been  so  vigorously  and 
successfully  followed,  this  subject  possesses  a  special  interest. 

There  are  few  questions  of  more  practical  and  pressing  importance  at 
the  present  day  thpn  the  best  means  to  be  adopted  for  extending  onr 
railroad  system  (carrying  with  it  as  it  does  fresh  life  and  energy  into  all 
the  districts  which  it  penetrates)  into  the  Territories  and  other  parts  of 
this  vast  Union,  where  the  traffic  to  be  exi>ected,  at  any  rate,  for  yeai-s 
to  come,  cannot  be  such  as  to  warrant  a  large  capital  expenditure.' 

The  following  information  was  kindly  furnished  me  by  Sir  Chaiies  Fox 
&  Sons,  the  well-known  civil  engineers  of  London,  who  have  for  many 
years  been  actively  engaged  in  practically  working  out  a  similar  problem 
in  Australia,  India,  and  Canada. 

Their  object  has  been  to  construct  railroads  which,  while  very  eco- 
nomical in  first  cost,  should  be  substantially  built  and  equipped,  and 
therefore  operated  and  maintained  at  a  moderate  percentage  of  the 
gross  income. 

Mr.  Carl  Pihl,  the  engineer  of  the  government  railway  of  Norway,  Las 
also  for  some  years  been  caiTying  out  very  successfully  a  system  almost 
identical  with  that  under  review. 

The  question  of  gauge  is  one  which  requires  to  be  determined  aftercare- 
f ul  investigation  of  the  circumstances  in  each  case.  Where  a  standard  na- 
tional gauge  exists,  caution  must  of  course  be  exercised  in  introducing  any 
diversity;  and  yet  it  may^  upon  examination,  be  found  that  to  adhere  in 
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all  cases  to  the  gauge  suitable  for  tixink-roads  would  be  to  check,  nay, 
eTen  to  prevent,  the  constmction  of  many  tributary  or  brandi  roads^  in 
tiienoiselTes  most  necessary  for  the  development  of  the  country.  Thus, 
iD  the  vast  empire  of  India,  where  the  trunk-roads  have  the  5-foot  6- 
inch  gauge,  the  government  is  seriously  and  favorably  entertaining  the 
question  of  adopting  a  much  narrower  gauge  for  the  tributary  roads,  to 
open  up  the  country. 

With  the  above  reservation.  Sir  Charles  Fox  &  Sons,  and  others  inter- 
ested in  this  question,  have  found,  after  an  experience  spread  over  many 
years,  that  the  most  economical  gauge  for  such  tributary  rc^ds  which 
can  be  used  with  advantage  is  that  of  3  feet  6  inches.  A  broader  gauge 
than  this  is,  in  their  opinion,  for  speeds  of  twenty-five  miles  an  hour  and 
moderate  trafiftc,  quite  unnecessary,  and  of  course  involves  additional  out- 
lay, especially  if  the  country  is  of  a  hilly  nature.  To  use,  on  the  other 
hand,  a  narrower  gauge  than  3  feet  6  inches  is  likewise  objectionable, 
and  eiq[»ecially  so  where  wood  is  the  fuel  chiefly  employed,  as  on  very 
narrow  gauges  it  becomes  impossible  to  use  either  boilers  or  fire-boxes  of 
such  dimensions  as  to  give  satis&ctoiy  results. 

The  following  are  given  as  exampleeT  of  railroads  which  have  been 
built,  or  are  now  in  progress  of  construction,  upon  this  gauge : 

Examples  and  cost  in  ffoldj  including  in  eack  case  stations^  rolling-stocky 

engineering^  and  aU  management  expenses. 

1st.  The  Queensland  Bailways,  Australia.  Length,. two  hundred  and 
twenly-two  miles ;  gauge,  3  feet  6  inches.  Wages :  Skilled  laborer,  $2  50 
to  $3  10 ;  ordinary.  $1  50  to  $1  75.   Average  cost  per  mile,  $32,000. 

2d.  The  railway  m>m  Cdnyeveram  to  Arconnur,  India.  *  Length,  nine- 
teen miles ;  gauge,  3  feet  6  inches.  (Land  and  portion  of  road-bed  given 
'by  government.)  Materials  chiefly  sent  out  iroia  England.  Bails,  35^ 
poonds ;  iron.    Average  cost  per  mile,  $19,000. 

3d.  Tbe  Toronto,  Grey  and  Bruce,  and  the  Toronto  and  Nipissing 
Railways,  Canada.  Length  of  first  section,  one  hundred  and  ninety- 
three  miles;  gauge,  3  feet  6  inches.  Wages:  Ordinary  laborer,  $1  to 
$1  50.    Average  cost  per  mUe,  $14,150. 

4th.  The  government  railways,  Korway,  (constructed  by  Carl  Pihl,  civil 
engineer.)  Length,  one  hundred  and  six  miles ;  gauge,  3  feet  6  inches. 
(Bails  and  many  other  materials  sent  out  from  England.)  First,  through 
easy  country,  $15,900  per  mile ;  second,  through  heavy  country,  $23,700 
to  $26,150  per  mile. 

It  wiU  be  seen  that,  the  two  first  of  these  principles  being  conceded, 
it  at  once  becomes  possible  to  construct  a  thoroughly  substantial  track 
with  rails  not  weighing  more  than  from  30  to  40  pounds  per  linear  yard, 
provided  that  the  ties  are  laid  sufficiently  close^  the  rails  well  fished  at 
the  joints,  and  an  ample  supply  of  ballast  provided. 

The  speed  of  twenty-five  nules  an  hour  is  found  in  practice  to  be  more 
than  sufficient  for  tributary  roads.  A  load  of  four  tons  per  wheel  is  suf- 
ficient to  enable  the  passenger  and  freight  cars  to  be  of  ample  dimen- 
sions for  convenience  of  traffic. 

The  passenger-cars  of  latest  design  are  of  the  usual  American  type, 
32  feet  long  exclusive  of  platforms,  and  8  feet  6  inches  ytride,  carrying 
very  comfortably  thirty-two  passengers.  Their  center  of  gravity  being 
very  low,  they  run  with  great  steadiness.  The  box-cars  are  15  feet  long 
and  8  feet  6  inches  wide.  The  platform-cars  are  24  feet  long  and  8  feet 
6  inches  wide,  and  carry,  ten  tons,  their  own  weight  being  only  five  tons. 

It  will  thus  be  seen  &at  the  non-paying  load,  or  dead  weight,  is  re- 
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dnced  from  the  nsaal  proportion  of  one-half  to  one-third  of  the  grou 
weight ;  and  from  this  resnlts  an  important  saving  in  operating  ezpenseSi 

The  locomotives  are  generally  of  two  types. 

Tyx>e  1,  or  freight-engine,  has  11-ineh  to  12-inch  cylinders,  six  ooapkd 
wheels,  3  feet  3  inches  in  diameter,  and  a  four-wheeled  bogie,  and  wei^ 
about  twenty  tons,  exclusive  of  tender. 

Type  2,  or  passehger-engine,  has  10-inch  to  11-inch  cylinders,  four 
coupled  wheels,  3  feet  3  inches  in  diameter,  and  a  four-wheeled  bogie, 
and  weighs  about  sixteen  tons,  exclusive  of  tender. 

The  maximum  grades  vary  from  100  to  132  feet  to  the  mile.  The  shup- 
est  curves  are  from  500  to  330  feet  radius.  The  grading  has  geuendlya 
width  in  cuts  of  15  feet,  and  on  banks  of  12  feet.  The  bridges  are  some- 
times of  iron,  with  masonry  substructure;  sometimes  altogether  of  tim- 
ber. The  depots  are  of  neat  but  economical  design.  The  railroads  are 
generally  fenced  throughout. 

On  the  Canadian  roads  careful  arrangements  are  made  to  protect  tbe 
track  from  snow,  and  to  provide  in  every  detail  against  the  efiectd  d 
frost. 

The  cost  of  the  Canadian  r6ads,  viz,  about  $14,000  per  mile,  may  be 
taken  to  fairly  represent  the  probable  outlay  (including  every  expense 
of  right  of  way,  management,  &c.)  for  the  building  and  equipping  of  a 
road  of  this  gauge  through  an  undulating  and  weU-settled  connt^,  in- 
volving considerable  expenses  for  right  of  way,  say,  15,000  cubic  yards 
of  grading  per  mile,  frequent  road-crossings,  fencing  throughout,  and  a 
fair  proportion  of  bridges,  depots,  side4Tacks,  and  an  ample  equipment 
for  a  considerable  traffic. 

On  the  other  hand,  in  the  great  prairie  country  of  the  West,  where 
right  of  way,  grading,  and  bridging  are  at  the  minimum,  where  36-poand 
rails  would  be  ample,  where  fencing  is  not  necessary,  and  where  the  pro- 
vision for  depots,  side-tracks,  and  equipments  could  be  materially 
reduced,  a  well-constructed  and  substantial  railroad  of  tbe  3-foot  6-inch 
gauge  may  be  completed  and  equipped  ready  for  operating,  with  an  ex- 
penditure not  exceeding  from  $8,000  to  810,000  per  mile,  and  on  snoh  a 
road,  as  both  grades  and  curv-es  would  be  easy,  trains  carrying  a  net  load 
of  100  tons  of  freight  could  be  operated  with  facilitj'^  at  a  sx>eed  of  from 
twenty  to  twenty Hve  miles  per  hour. 

OPERATING. 

So  far  as  the  gauge  is  concerned,  the  cost  of  traction  would  be  very 
much  tbe  same  per  train-mile,  and  per  ton  as  on  railroads  of  the  ordi- 
nary -4 -foot  SJ-inch  gauge,  were  it  not  reduced  by  the  much  moi-efarora- 
ble  proportion  which  the  net  or  paying  load  bears  to  the  gross  weigbt  oi 
the  train.  Moreover,  in  consequence  of  the  lower  sjweds  and  tbe  light- 
rolling  loads  there  is  on  these  light  railways  a  most  important  saving  in 
wear  and  tear,  both  of  tracks  and  equipment,  and  the  total  cost  of  ope- 
rating is  therefore  considerably  reduced. 

I  earnestly  commend  this  subject  to  those  in  the  West  who  are  inter- 
ested in  the  opening  out  and  settlement  of  districts  not  yet  supplied  with 
railroads,  and  refer  them  for  more  detailed  information  to  Sir  Charles 
Fox  &  Sons,  6  Delahay  street,  London. 

Another  variety  of  so-called  narrow-gauge  railways  should  rather  be 
ranked  with  the  suspension  tramways^  of  which  the  wire  tramways  at 
the  Brown^  Griffith,  and  Stevens  mines  m  Clear  Creek  County,  Colorado, 
described  m  my  lastjreport,  (page  372,)  are  examples.  At  the  meeting  of 
the  British  Association,  to  which  reference  has  already  been  made^  draw- 
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"S  were  esliibited  of  a  road  recently  constmcted  as  a  brancli  line  for 
rying  iron  ore  from  the  Park-house  mines  to  the  Fumess  Railway  in 
rih  Lancashire.  The  gange  of  this  line  is  8  inches,  and  the  length 
>at  one  mile.  It  is  carried  at  various  elevations  from  3  to  20  feet  over 
undulating  country,  passing  over  the  fences,  roads,  and  watercourses 
hout  requiring  the  constmction  of  earthworks  or  masonry.  The 
ucture  consists  of  a  narrow  beam  of  wood,  supported  at  intervals  on 
ingle  row  of  pillars.  The  narrow  gauge  is  practically  made  equiva- 
t  to  a  broader  one  by  the  steadying  power  of  guide-rails  fixed  on  the 
es  of  the  beam  and  below  the  carrying  rails.  The  wagons  are  sus- 
ided  from  the  axles,  and  by  this  means  the  center  of  gravity  is 
»ught  low.  They  are  also  furnished  with  horizontal  wheels,  which  run 
>n  the  guide-bars,  and  thus  maintain  the  equilibrium  of  the  carriages, 
I  render  it  almost  impossible  for  them  to  leave  the  rails.  The  Fark- 
Lse  line  will  have  a  traffic  of  50^000  tons  per  annum.  The  cost  has 
(U  i&l,000  i)er  mile,  without  stations  or  rolling-stock.  It  is  worked  by 
bationary  engine  and  endless  wire  roi>e.  The  saving  effected  in  the 
t  of  transport  will  be  at  least  6d.  per  ton  upon  the  distance  of  one 
e.  In  Switzerland  application  has  been  made  to  the  government  of 
\  canton  Yaud  for  a  passenger  line  on  this  principle  from  the  town  of 
isanne  to  the  lake  of  Geneva.  Plans  have  also  been  laid  before  the 
r  office  for  accelerating  military  transport  in  foreign  countries,  and 
ore  the  governor-general  of  India  for  th^  construction  of  cheap 
knches  from  the  trunk  lines  in  that  country.  The  gauge  of  these  rail- 
ys  may  be  from  6  to  18  inched.  They  may  be  made  of  wood  or  iron, 
>f  the  two  combined,  and  may  be  worked  by  either  stationary  engines 
by  locomotives  of  a  form  specially  designed  for  the  purpose.  They 
re  the  advantages  of  being  economical  in  both  constniction  and  work- 
:;  they  occupy  but  little  land  and  cause  no  severance;  they  may  be 
cted  with  great  rapidity,  and.  being  portable,  may  be  removed  when 
longer  required  and  reerectea  in  another  locality.  Before  the  war 
amenced,  an  offer  was  made  to  the  French  government  to  construct 
)  of  these  portable  railways  to  supply  their  army  with  from  1,000  to 
00  tons  of  ammunition  and  provisions  per  day.  Tile  work  would  have 
m  undertaken  by  a  gentleman  in  Paris,  who,  with  a  force  of  2,500 
n,  would  have  constructed  from  four  to  five  miles  of  railway  per  day, 
lowing  the  advance  of  the  army  into  Germany.  The  result  has,  how- 
$r,  shown  how  little  such  a  provision  was  needed.* 

Since  the  foregoing  chapter  was  compiled  the  available  data  on  the  snbject  have 
a  ^preatly  augmented,  and  the  narrow-gange  system  has  been  eagerly  taken  np  by 
erican  enterprise.  I  iiear  of  proposed  roads  on  this  plan  in  many  parts  of  the  West, 
probably  before  another  year  has  elapsed  many  snch  undertakings  \9ill  be  in 
^ress.  At  the  present  moment,  however,  I  cannot  distingnish  between  rumors,  or 
goine  schemes,  and  facts. 
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CHAPTER   XVIIL 

THE  MINING  LAW. 

• 

The  following  are  the  two  acts  of  Congress  under  which  the  presoit 
administration  of  the  mining  law  is  conducted,  so  far  as  the  United 
States  Government  is  concerned.  They  comprise,  thertfore,  all  the 
regalations  which  are  universal  in  their  application,  and  superior  to 
the  local  and  variable  rales  established  by  State  and  territorial  legisla- 
tion, or  by  the  "  laws  "  and  "  customs  "  of  mining  districts : 

AN  'ACT  granting  the  right  of  way  to  ditch  and  canal  owners  oyer  the  pnblio  lands,  aadfior  oUht 

porpoMa. 

Be  it  enacted  hy  the  Senate  and  Rouse  of  Bepresentaiives  of  the  United  States  af  Amtrkt  H 
Congress  assemhledf  That  the  mineral  lands  of  tho  public  domain,  both  surveyed  and  fui« 
surveyed,  are  hereby  declared  to  be  free  and  open  to  exploration  and  occnpatioa  by  all 
citizens  of  the  United  States,  and  those  who  have  declared  their  intentioa  to  baoome 
citizens,  subject  to  such  regulations  as  may  be  prescribed  by  law,  and  sabject  also  to 
the  loctu  customs  or  rules  of  miners  in  the  seveial  mining  districts,  ao  £ftr  as  the  aaoM 
may  not  be  in  conflict  with  the  laws  of  the  United  States. 

Sec.  2.  And  he  it  further  enaetedf  That  whenever  any  person,  or  association  of  penom^ 
claim  a  vein  or  lode  of  quarts  or  other  rock  in  place,  bearing  gold,  silver,  ciimabsr,  or 
copper,  having  previously  occupied  and  improved  the  same  according  to  the  local  cus- 
toms or  rules  of  miners  in  the  district  where  tho  same  is  situated,  and  Jiaving  expended 
in  actual  labor  and  improvements  thoron  an  amount  of  not  less  than  one  tbooaiDd 
dollars,  and  in  regard  to  whoso  ][)osse8sion  there  is  no  controversv  or  opposing  daiB,  U 
shall  and  may  be  lawful  for  said  claimant,  or  association  of  claimants,  to  file  In  tte 
local  land  office  a  (Hfcgram  of  the  same,  so  extended  laterally  or  otherwise  as  to  oonf<am 
to  the  local  laws,  customs,  and  rules  of  miners,  and  to  enter  such  tract  and  receive  a 
patent  therefor,  j^anting  such  mine,  together  with  the  right  to  follow  such  vein  or 
lode,  with  it.s  dips,  angles,  and  variations  to  any  depth;  although  it  may  enter  the  land 
adjoining,  Avhicn  land  adjoining  shall  be  sold  subject  to  this  condition. 

►Sec.  3.  And  be  it  further  cnacttd,  Tliat  upon  the  tiling  of  the  diagram  as  provided  in 
the  secoud  section  of  this  act,  and  posting  the  same  in  a  conspicuous  place  on  thedaim. 
together  with  a  notice  of  intention  to  apply  for  a  patent,  the  register  of  the  land  office 
shall  publish  a  notice  hi  the.samo  in  a  newspaper  ])ubli;)hed  nearest  to  the  location  of 
said  claim,  and  shall  also  post  such  notice  in  his  othce  for  the  period  of  ninety  days; 
and. after  the  expiration  of  ijaid  period,  if  no  adverse  claim  shall  have  been*filed,it 
shall  be  the  duty  of  the  surveyor  general,  upon  application  of  the  party,  to  survey  the 
premises  and  make  a  plat  thereof,  indorsed  with  Ins  approval,  designating  the  number 
and  description  of  the  location,  the  value  of  the  labor  and  improvements,  and  the  char- 
acter of  the  vein  exposed;  and  upon  the  payment  to  the  proper  oflicer  of  five  dollars 
per  acre,  together  with  the  cost  of  such  survey,  plat,  and  notice,  and  (iriving  satis£K- 
tory  evidence  that  said  diagram  and  notice  have  been  jiosted  on  the  claim  during  said 
period  of  ninety  days,  the  register  of  the  land  office  shall  transmit  to  the  General  Land 
Office  said  plat,  survey,  and  description,  and  a  patent  shall  issue  for  the  same  there- 
upon. But  said  plat,  siu:vey,  or  description  shall  in  no  cose  cover  more  than  one  vein 
or  lode,  and  no  pat^.nt  shall  issue  for  more  than  one  vein  or  lode,  which  shall  be 
expressed  in  the  patent  issued. 

8ec.  4.  And  be  it  further  enacted.  That  when  such  location  and  entry  of  a  mine  shall 
be  upon  unsurveyed  lands,  it  shall  and  may  be  lawful,  after  the  extension  thereto  of  the 
public  surveys,  to  adjust  tho  surveys  to  the  limits  of  the  premises  according  to  the 
location  and  possession  and  plat  aforesaid  ;  and  the  surveyor  general  may,  in  extending 
the  surveys,  vary  the  same  from  a  rectangular  form  to  suit  the  circumstances  of  the 
countrj'  and  the  local  rules,  laws,  and  customs  of  miners :  Provided,  That  no  location 
hereafter  made  shall  exceed  two  hundred  feet  in  length  aloni;  the  vein  for  each  locator. 


rules:  And  provided  furthery  That  no  person  may  make  more  than  one  location  on  the 
same  lode^  and  not  more  than  three  thousand  feet  shall  bo  taken  in  any  one  claim  by 
any  association  of  persons. 

Sec.  5.  And  be  it  further  enacted.  That  as  a  further  condition  of  sale,  in  the  absence 
of  necessary  legislation  by  Congress,  tho  local  legislature  of  any  State  or  Territocy 
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may  provide  roles  for  working  mines  inrolTing  easements,  drainage,  and  other  neces- 
aarj  means  to  th^r  complete  development ;  and  those  conditions  shall  bo  folly  ex- 
prcoaed  in  the  patent. 

Sec.  6.  And  be  it  further  enacted,  That  whenever  any  adverse  claimants  to  any  mine, 
loeated  and  claimed  as  aforesaid,  shall  appear  before  the  approval  of  the  survey,  as 
provided  in  the  third  section  of  this  act,  all  proceedings  shall  be  stayed  nntil  fmal  set- 
tlement and  adjudication,  in  the  courts  of  competent  jurisdiction,  of  the  rights  of  pos- 
aeesion  to  such  claim,  when  a  patent  may  issue  as  in  other  cases. 

Sec.  7.  And  be  it  further  enacted,  That  the  President  of  the  United  States  be,  and  he  is 
liereby,  authorized  to  establish  additional  land  districts,  and  to  appoint  the  necessary 
officers  under  existing  laws,  wherever  he  may  deem  the  same  necessary  for  the  public 
convenience  in  executing  the  provisions  of  this  act. 

Sec.  8.  And  be  it  further  enacted,  That  the  ri^ht  of  way  for  the  construction  of  high- 

»7B  over  public  lands,  not  reserved  for  pubhc  uses,  is  hereby  granted. 

Bec  9.  And  be  it  further  enacted.  That  whenever,  ij  priority  of  possession,  rights  to 
tlie  use  of  water  for  mining,  agricultural,  manufactunng,  or  other  purposes,  have  vested 
and  accrued  and  the  same  are  recognized  and  acknowledged  by  the  local  customs,  laws, 
and  the  decisions  of  courts^  the  possessors  and  owners  of  such  vested  rights  shall  be 
maintained  and  protected  m  the  same ;  and  the  right  of  way  for  the  construction  of 
ditches  and  canals  for  the  purposes  aforesaid  is  hereby  acknowledge<l  and  confirmed : 
FntUied,  however,  That  whenever,  after  the  passage  of  this  act,  any  person  or  persons 
■hall,  in  the  construction  of  any  ditch  or  canal,  iigure  or  damage  the  possession  of  any 
settler  on  the  public  domain,  the  party  committing  such  injury  or  damage  shall  be 
fiable  to  the  party  injured  for  such  Ipjory  or  damage. 

Sec  10.  And  be  it  further  enacted,  That  wherever,  prior  to  the  passage  of  this  act, 
upon  the  lands  heretofore  designated  as  mineral  lands,  which  have  been  excluded  from 
•orv^  and  sale,  there  have  been  homesteads  made  by  citizens  of  the  United  States,  or 
penons  who  have  declared  their  intention  to  become  citizens,  which  homesteads  have 
Men  made,  improved,  and  used  for  agricultural  purposes,  and  upon  which  there  have 
been  no  valuable  mines  of  gold,  silver,  cinnabar,  or  copper  discovered,  and  which  are 
pEroperiy  agricultural  lands,  the  said  settlers  or  owners  of  such  homesteads  shall  have 
•  Tight  of  preemption  thereto,  and  shall  be  entitled  to  purchase  the  same  at  the  price 
of  one  dollar  and  twenty-five  cents  per  acre,  and  in  quantity  not  to  exceed  one  nun- 
dred  and  sixty  acres :  or  said  parties  may  avail  themselves  of  the  piovisions  of  the  act 
of  Congress  approved  May  twenty,  eighteen  hundred  and  sixty-two,  entitled  '*  An  act 
to  aecnre  homesteads  to  actual  settlers  on  the  public  domain,"  and  acts  amendatory 
iheteot 

Sec.  11.  And  be  it  further  enacted,  That  upon  the  survey  of  the  lands  aforesaid,  the 
Secretary  of  the  Interior  may  designate  and  set  apart  such  portions  of  *thc  said  lands 
as  aire  clearly  agricultural  lands,  which  lands  shall  thereafter  be  subject  to  preemption 
and  sale  as  other  public  lands  of  the  United  States,  and  subject  to  all  the  laws  and 
rmilations  applicable  to  the  same. 

Approved  July  26, 1866. 

AJS  ACT  to  smend  "  An  act  granting  the  right  of  way  to  ditch  and  canal  owners  over  the  public  Umds, 

and  for  other  porpoaea." 

Beit  enacted  by  the  Senate  and  House  of  Represeniativea  of  the  United  States  of  America  in 
Cai^rees  assembled,  That  the  act  granting  the  right  of  way  to  ditch  and  canal  owners 
over  ^e  public  lands,  and  for  other  purposes,  approved  July  twenty-six,  eighteen  hun- 
dred and  sixty-six,  be,  and  the  same  is  hereby,  amended  by  adding  thereto  the  follow- 
ing additional  sections,  numbered  twelve,  thirteen,  fourteen,  fifteen,  sixteen,  and  sev- 
enteen,  respectively,  which  shall  hereafter  constitute  and  form  a  port  of  the  aforesaid 
act. 

Sec  12.  And  be  it  further  enacted.  That  claims,  usually  called  ''placers,''  including  all 
fonns  of  deposit,  excepting  veins  of  quartz,  or  other  rock  in  place,  shall  bo  subicct  to 
entry  and  patent  under  this  act,  under  like  circumstances  and  conditions,  and  upon 
similar  proceedings,  as  are  provided  for  vein  or  lode  claims :  Provided,  That  where  the 
lands  have  been  previously  surveyed  by  the  United  States,  the  entry  in  its  exterior 
limits  shall  conform  to  the  legal  subdivisions  of  the  public  lauds,  no  further  survey  or 

Elst  in  such  case  being  required,  and  the  lands  may  bo  paid  for  at  the  rate  of  two  dol- 
irs  and  fifty  cents  per  acre :  Provided  further.  That  legal  subdivisions  of  forty  acres 
may  be  subdivided  into  ten-acre  tracts ;  and  tliat  two  or  more  persons,  or  associations 
of  persons,  having  contiguous  claims  of  any  size^  although  such  claims  may  bo  less 
than  ten  acres  each,  may  make  joint  entry  thereoi :  And  provided  further,  That  no. loca- 
tion of  a  placer  claim,  hereafter  made,  shall  exceed  one  hundred  and  sixty  acres  for 
any  one  person  or  association  of  persons,  which  location  shall  conform  to  tlio  United 
States  surveys ;  and  nothing  in  tois.section  contained  shall  defeat  or  impair  any  bona* 
/tde  preemption  or  homestead  claim  upon  agricultural  lands,  or  authorize  the  sole  of  the 
improvements  of  any  bona-fide  settler  to  any  purchaser. 
SxG.  13.  And  be  it  further  enacted,  That  where  said  person  or  association,  they  and 
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thoir  grantors,  shall  have  hold  and  worked  their  said  claims  for  a  period  equal  to  the 
time  prescribed  by  the  statute  of  limitations  for  mining  claims  of  tbe  State  or  Terri- 
tory where  the  same  may  be  situated,  evidence  of  such  possession  and  working  of  thx: 
claims  for  such  a  period  shall  be  sufficient  to  establish  a  right  to  a  patent  thereto  nndfr 
this  act,  in  the  absence  of  any  adverse  claim  :  Provided^  however.  That  nothing  in  this 
act  shall  be  deemed  to  impair  any  lien  which  may  have  attached  in  any  way  whatever 
to  any  mining  claim  or  property  thereto*attachea  prior  to  the  issuance  of  a  patent. 

Sec.  14.  And  be  itfurtner  enacted,  That  all  ex-parte  affidavits  required  to  be  made  nn- 
dcr  this  act,  or  the  act  of  which  it  is  amendatory,  may  be  veritied  before  any  offieer 
authorized  to  administer  oaths  within  the  land  district  where  the  clainis  may  bo  m^ 
natcd. 

Sec.  15.  And  he  it  further  enacted,  That  registers  and  receivers  shall  receive  the  suoe 
fees  for  services  under  this  act  as  are  provided  by  law  for  like  services  under  other  acts 
of  Congress ;  and  that  effect  shall  be  given  to  the  foregoing  act  according;  to  endi  reg- 
ulations as  may  be  prescribed  by  the  Commissioner  of  the  General  Land  Office. 

Sec.  16.  And  he  it  further  enacted.  That  so  much  of  the  act  of  March  thitd,  dghteen 
hundred  and  fifty-three,  entitled  "  An  act  to  provide  for  the  survey  of  the  pnbhc  lands 
in  California,  the  granting  of  preemption  rights,  and  for  other  purpoees,"  as  providei 
that  none  other  than  township  lines  shall  be  surveyed  where  the  lands  are  mmeral,  is 
hereby  repealed.  And  the  public  surveys  are  hereby  extended  over  all  such  luds : 
Provided,  That  all  sub-dividing  of  surveyed  lands  into  lotf*  less  than  one  hundred  and 
sixty  acres  may  bo  done  by  county  and  local  surveyors  at  the  expense  of  the  clainftnti; 
And  2>rovided  further,  ThUt  nothing  herein  contained  shall  require  the  survey  of  waste 
or  useless  lands. 

Sec.  17.  And  he  it  further  enacted.  That  none  of  the  rights  conferred  by  acctioDa  five, 
eight,  and  nine,  of  the  act  to  which  this  act  is  amendatory  shall  be  abro^ipBUted  by  diis 
act,  and  the  same  are  hereby  extended  to  all  public  lands  affected  by  this  act ;  and  all 
patents  granted  or  preemption  or  homesteads  allowed  shall  bo  subject  to  any  vested 
and  accrued  water  rights,  or  rights  to  ditches  and  reservoirs  used  in  conneotion  with 
such  water  rights  as  may  have  been  acquired  under  or  recognized  by  the  ninUi  section 
of  the  act  of  which  this  act  is  amendatory.  But  nothing  in  this  act  shall  bo  constnied 
to  repeal,  impair,  or  in  any  way  affect  the  provisions  of  the  "  Act  grantinn^  to  A.  Sntro 
the  right  of  way  and  other  privileges  to  aid  in  the  construction  of  a  draining  and  ex- 
])lorin^  tunnel  to  the  Comstock  lode,  in  tho  State  of  Nevada,"  approved  July  tweo^- 
hfth,  eighteen  hundred  and  sixty-six. 

Approved  July  9,  1870. 

The  following  instructions  issued  by  tbe  Commissioner  of  the  General 
Land  Office  to  registers  and  receivers,"in  relation  to  the  survey  and  enfn* 
of  mining  claims  under  the  provisions  of  these  acts,  sufficiently  explain 
the  present  condition  and  construction  of  the  law : 

DErART^IEXT  OP  THE   INTERIOR, 

General  Land  Office,  August  S,  1870. 

Gkxtlemen  :  Tlio  original  mining  act  of  July  26, 1866,  (United  States  Statutes,  vol. 
14,  p.  251.)  having  been  amended  in  adding  to  its  provisions  additional  sections  twelve 
to  seventeen  inclusive,  t»y  tluj  act  of  Congress,  approved  July  9,  1870,  it  becomes  ray 
duty  to  prescribe  for  your  information  and  observance  the  following  regnlatioDS,  to 
wit: 

lat.  By  the  twelfth  section  of  the  amendatory  act,  placer  clainis,  including  all  fofms 
of  deposit,  exce])ting  veins  of  quartz  or  other  rock  in  place,  are  made  subject  to  entry 
aud  patent  under  similar  circumstances,  conditions,  and  like  proceedings  as  con- 
templated in  the  original  act  for  vein  or  lode  claims. 

I'lacer  claims  on  surveyed  lands  are  authorized  to  be  entered  by  legal  subdivisions, 
no  special  survey  or  plat  in  such  case  being  required,  at  the  rate  ojf  $2  50  per  acre.  In 
rerrard  to  placer  claims,  however,  the  amendatory  law  testriots  their  extent,  in  n^jject 
to  locations  made  after  tho  date  of  its  passage,  to  not  exceeding  ono  hundred  and  sixty 
acres  for  any  ono  persou,  or  association  of  persons;  such  location  being  required  to 
conform  to  the  Government  surveys,  and  not  to  interfere  with  any  hona-fide  preemption 
or  homestead  claims  upon  agricultural  lands. 

^d.  Tho  act  further  provides  for  tho  rubdivision  of  forty-acre  legal  subdivisions  into 
ten-acre  tracts,  and  authorizes  tw^o  or  more  persons,  or  association  of  pensous,  having 
contiguous  claims  of  any  size,  although  less  than  ten  acres  each,  to  make  joint  entiy 
of  8uch  minor  subdivisions,  all  hona-fidc  preemption  or  bomesteatl  clainis  upon  agrical- 
tural  lands  being  protected  by  law.  The  surveyors  general  are  therefore  herel)y 
'  authoriz<Hl  to  have  such  subdivisions  into  ten-acre  tracts  made  by  their  depnties  when 
applied  for  by  claimants,  numbering  each  ten-acre  tract  with  consecutive  numbers  of 
claims  in  the  township,  as  in  tho  case  of  other  mineral  surveys,  and  if  the  service  i» 
performed  by  county  and  local  surveyors,  as  authorized  by  tho  sixteenth  section  of  tbe 
amendatory  act,  it  \7ill  be  the  duty  of  the  surveyor  general  to  verify  the  smr^  » 
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,  and  if  fonnd  correctly  done,  to  adopt  the  same  and  certify  the  fact,  append- 
pnroval  as  in  cases  whore  surveys  are  made  under  his  own  direction.  The 
31  such  subdividing  is  required  to  be  defrayed  by  the  mining  claimants, 
the  thirteenth  section  it  is  declared  that  in  the  absence  of  any  adverse  claim 
id  jierson  or  association,  they  and  their  grantors,  shall  have  held  and  worked 
I  claims  for  a  period  equal  to  the  time  prescribea  by  the  statute  of  limitations 
ig  claims  of  the  State  or  Territory  where  the  same  may  be  sitnated,  evidence 
>os8ession  and  working  of  the  claims  for  such  period  shall  bo  sufficient  to 
a  ri^ht  to  a  patent  thereto,  subject  to  any  lien  which  may  have  attached  to 
m  prior  to  the  issue  of  said  patent. 

rcgoing  provision  is  construed  to  apply  as  well  to  lode  as  to  placer  claims,  and 
sscn  the  amount  of  proof  usually  required  to  establish  a  rignt  to  a  patent. 
.  the  fourteenth  section  it  is  provided  that  all  ex-par te  affidavits  required  under 
lal  and  amendatory  acts  may  be  verified  before  any  officer  authorized  to  ad- 
oaths  within  the  land  district  in  which  the  claims  are  situated. 
;  the  fifteenth  section  it  is  declared  that  registers  and  receivers  are  entitled  to 
fees  for  services  in  mining  cases  as  are  provided  by  law  for  like  services 
ler  acts  of  Congress,  the  rates  of  allowance  being  specifically  given  iu  our 
lated  July  25, 1870. 

r  the  sixteenth  section  the  interdict  placed  by  the  act  of  March  3, 1853,  **  that 
;r  than  township  lines  shall  be  surveyed  where  the  lands  are  mineral,"  is  re- 
his  provision  of  law  being  referable  to  surveys  in  California  only ;  the  exten- 
le  lines  of  future  surveys  over  the  lands  mentioned  iu  this  section  applies 
ly  to  that  State.  The  requirement,  however,  in  the  last  proviso  of  the  same 
'  that  nothing  herein  contained  shall  require  the  survey  of  waste  or  useless 
a  principle  of  general  application,  and  surveyors  general  will  refrain  from 
^  the  lines  of  public  surveys  over  such  waste  lands,  whicli  are  considered  to 
covered  by  alkali  to  a  depth  calculated  to  prevent  the  growing  of  crops, 
and,  or  other  sandy  plains  of  great  extent,  and  abrupt  or  snowy  mountains 
n  to  contain  mineral  deposits. 

ction  seventeen  authorizes  the  extension  of  the  rights  conferred  by  sections  5, 
)f  the  original  miniug  act,  to  all  public  lands  a£^tcd  by  this  law,  and  sub- 
patents  granted,  or  preemptions  or  homesteads  allowed,  to  any  vested  or 
^ater  rights,  or  rights  to  ditches  and  reservoirs  used  in  connection  with  such 
hts  iis  may  have  been  acquired  under,  or  recognized  by,  the  said  ninth  sec- 
section  declaring  further  that  nothing  in  the  act  shall  be  constrned  to  repeal, 
way  affect,  the  act  granting  the  right  of  way  and  other  privileges  to  aid  in 
ruction  of  a  draining  and  exploring  tunnel  to  the  ComstocK  lode  in  the  StAte 
a,  approved  July  25,  1866,  (United  States  Statutes,  volume  14,  p.  242.) 
le  pcr-diem  allowance  to  deputy  surveyors,  including  all  expenses  of  assist- 
surveys  of  mineral  claims,  as  stipulated  in  our  circular  letter  of  January  14, 
been  in  several  cases  found  inadequate,  and  that,  consequently,  parties  in 
nduce  deputies  to  make  the  surveys  have  fonnd  it  necessary  to  i)ay  additional 
n  private  account.  To  avoid  sucn  results  the  surveyors  general  are  hereby 
d  to  increase  the  maximum  per-diem  allowance  according  to  the  difficulty  of 
;e,  taking  care,  however,  to  have  the  work  performed  on  the  most  econonical 
ikillful  and  responsible  surveyors,  and  in  no  case  to  exceed  a  maximum  of  $20 

I  case  where  an  allowance  is  made  of  over  |10  per  day,  the  reasons  showing 
sity  for  doing  so  must  be  stated  in  the  contract  and  then  reported  to  this 
I  it  must  be  understood  that  no  extra  compensation,  under  any  circumstances 
,  is  to  be  exacted  or  received  by  the  deputy  under  penalty  of  forfeiting  the 
and  exclusion  fiom  the  public  surveying  service. 

iL  INSTRUCTIONS  RELATIVE  TO  OBTAINING  PATENTS  FOR  MINING  CLAIMS. 

•eferenco  to  the  proceedings  necessary  to  obtain  patents  for  lode  and  placer 
ider  the  provisions  of  the  acts  of  Congress  above-mentioned,  the  following  is 
cated : 

le  mining  enactments  limit  the  right  to  apply  for  and  receive  patents  for 
aims  to  claimants. 

►Vho  have*occupied  and  improved  their  claims  according  to  the  local  .customs 
f  miners,  or — 

,  Who  have  by  themselves  or  their  grantors,  held  and  worked  their  claims 
iod  equal  to  the  time  prescribed  by  the  statute  of  limitations  for  mining 
the  State  or  Territory  where  the  same  may  be  situated. 
Who  have  exi>euded  in  actual  labor  and  improvements  upon  their  respective 
amount  of  not  less  than  $1,000,  and—  »  * 

.  In  regard  to  whose  i)ossession  there  is  no  controversy  or  opx>osing  claim, 
therefore,  applicants  for  mining  patents  are  properly  within  these  requiror 
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ments  they  arc  not  in  a  condition  to  avail  themselves  of  the  privilegeB  extended^ 
the  laws  roferred  to. 

^  THE  APPUCATION. 

10th.  Tills  mnst  bo  in  writing,  and  mnst  be  filed  in  the  office  of  the  register  aid 
receiver  of  tho  land  district  in  which  the  claim  lies.  It  must  distinctly  at-ate  the  dsbc 
of  the  applicant,  and  whether  the  claim  is  applied  for  by  an  individual,  Mi  associatioa, 
or  an  incorporation ;  the  name  and  extent  of  the  claim ;  the  character  of  the  ore; -tke 
mining  district,  county,  and  State ;  the  dateof  ita  original  location  according  te  tk 
mining  cnstoms ;  where  the  same  was  recorded ;  whether  the  applicant  daimi  ai  s 
locator  or  purchaser ;  give  a  description  of  the  premises  claimed,  and  the  natue  of 
the  improvements  made  or  labor  performed,  and  finally  the  application  should  Mte 
that  tho  claimant  has  posted  a  "diagram"  of  the  claim  in  a  conspicuous  place  tbeicsn, 
together  with  notice  of  his  intention  to  apply  for  a  patent,  giving  the  date  of  sock 
posting. 

11th.  With  the  above  application  the  claimant  must  file  a  copy  of  tho  ^diagnn' 
post4Hl  on  the  claim,  which  diagram  must  represent  tho  boundaries  of  tho  premises,  u 
fixed  by  the  local  laws,  customs,  or  rules  of  miners ;  and,  when  the  claim  lies  vpoi 
surveyed  laud,  it  must  also  show  its  relation  to  the  public  sur^'eys. 

rith.  Diagrams  of  placer  claims  upon  surveyed  lands  must  represent  the  snbdi- 
visiou  of  the  public  lands  which  the  claimant  desires  to  enter,  as  the  act  requires  rack 
entries,  in  their  exterior  limits,  to  conform  to  such  legal  subdivisions. 

ItUh.  With  said  diagram  must  be  filed  a  copy  of  the  ''notice"  posted  upon  tbe 
claim. 

This  should  state  the  name  of  the  claimant,  describe  the  claim,  give  the  names  of 
a4Joining  claims,  or  if  none  adjoin,  tho  names  of  the  nearest  claims ;  state  whetiur  il 
is  a  placer  or  rock  claim,  if  the  former  the  approximate  area,  if  the  latter,  the  esti- 
mated extent  of  surface  ground,  and  the  number  of  feet  claimed  on  the  course  of  tke 
vein,  distinctly  stating  the  name  of  the  lode  and  the  character  of  tho  vein  exposed: 
the  mining  district,  county,  aud  State  in  which  it  lies;  whether  upon  surveyed  or 
nnsurvoyed  lauds ;  if  tho  fonncr,  in  what  section,  township,  and  ranee ;  if  the  latter, 
tho  location  of  tho  claim  relatively  to  some  well-known  natural  object  or  landmark 
in  tho  vicinity,  and,  finally,  tho  notice  should  state  that  it  is  the  intention  of  the  elafan- 
ants  to  apply  for  a  patent  for  tho  premises  therein  designated,  aud  npon  which  it  is 
posted. 

14th.  There  should  also  be  filed  with  the  application  satisfactory  evidence  that  the 
applicant  has  the  possessory  right  to  the  claim  agreeably  to  the  local  laws  or  castoms 
of  miners.  This  should  consist  of  a  certified  copy  of  the  laws  or  enstoois  of  the  miaen 
of  the  district  in  force  at  tho  date  of  the  location  of  the  claim,  and  of  a  certificite 
under  seal,  of  the  county  or  mining  recorder,  giving  a  copy  of  thcTccord  of  the  origi- 
nal location  of  tho  claim,  with  name  or  names  of  tho  locators,  and  if  tho  apphcant 
claims  as  a  purchaser,  an  abstract  of  title  should  bo  filed,  tracing  the  right  of  poss** 
sioii  from  the  original  locators  to  the  applicant  for  patent.  Where  applicants  mroisli 
satisfactory  evidence  that  they  and  their  grantors  have  held  aud  worked  their  claims 
for  a  period  equal  to  tho  tinio  prescribed  by  the  statute  of  limitations  of  mining  claims 
of  tlu^  State  or  Territory  where  the  same  may  bo  situatetl,  such  evidence  being  snffi- 
cicnt  to  establish  a  right  to  a  patent  for  a  claim  so  held  and  worked,  upon  compliauce 
with  the  otlwtT  provisions  of  the  law  and  instructions,  the  proofs  enumerated  undiT 
this  subdivistjon,  (14,)  of  the  instructions  are  not  required. 

15th.  l*roof  of  citizenship  is  required.  Where  tho  applicant  is  a  corporation,  a  copy 
of  its  charter  or  certificate  of  incorporation  may  bo  tiled  in  lieu  of  evidence  of  citi- 
zenship. In  case,  however,  tho  applicant  is  an  individual  or  an  association  of  persons 
unincorporated,  atlidavits  of  citizenship,  or  of  having  filed  declarations  of  intention 
to  becoHu^  eitizcus,  should  bo  filed. 

IGth.  I. 'pon  filing  these  i)aper8  the  register  and  receiver  will  give  the  same  careful 
exaniinati()n,  and  if  found  to  bo  regular  the  register  will  order  the  publicatiou  of  tbe 
"notice"  fur  ninety  days  in  a  newspaper  published  nearest  the  location  of  the  cbim, 
but  before  ordering  such  imblication,  the  register  will,  in  future,  require  the  claimant 
to  entrr  into  an  agreement  with  the  publisher,  to  the  eflect  that  no  claim  or  demand 
shall  be  made  against  tho  United  States  for  the  payment  of  such  imblication.  aud  the 
register  will  decline  to  order  tho  publication  until  such  written  jM-eenK'Ut  shall  have 
been  filed  in  bis  oftlce.  The  cost  of  the  ])ublicatiou  of  notice  will,  therefore,  not  be 
estimated  by  the  surveyor  geneial  in  future  casi's. 

17th.  The  register  will  also  post  copies  of  tho  said  "notice*'  and  " diagram '^  ia  bis 
oflice  for  ninety  days,  and  upon  forwarding  the  case  to  this  office  wiU  certify  that  they 
were  so  i)osted. 

18th.  On  tho  expiration  of  the  ninety  days,  tho  claimant  or  his  duly  authorized 
agent,  must  file  with  tho  register  his  own  allidavit,  8upi)orted  by  that  of  at  least  one 
other  person  cognizant  of  the  fact  that  said  "Miotice"  and  "diagram"  were  jKwtctlia 
a  conspicuous  placo  upon  tho  claim  for  the  period  of  ninety  consecutive  davs,  giving 
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tiie  date  of  the  same.  The  affidaTit  of  the  publisher  must  also  be  filed  to  the  effect 
that  the  "  notice^''  a  printed  copy  of  which  shoold  be  attached,  was  published  in  his 
newspaper  for  ninety  days,  jB^ving  the  date  on  which  such  publication  oommcnoed  and 
ended,  and  that  he  has  received  payment  in  full  for  the  same. 

19th.  These  affidavits  may  be  taken  before  the  register  and  receiver  or  any  ofticer 
SDthorixed  to  administer  oaths  within  their  district,  but  if  taken  before  a  magistrate 
wiihont  an  official  seal,  his  official  character  must  be  authenticated  under  seal  by  the 
eoonty  derkin  the  usual  manner. 

20tii.  If  aU  the  proof  furnished  is  satisfeMstory  to  the  register  and  receiver,  and  no 
•drerse  claim  has  been  filed,  these  officers  will,  at  the  end  ofthe  ninety  days,  so  iuform 
the  applicant  for  patent  and  the  surveyor  general,  which  last-named  officer  will  make 
an  estimate  of  the  expense  of  surveying  and  platting  the  claim,  except  in  the  cust^  of 
placer  daims  on  surveyed  land,  where  no  farther  survey  ia  required,  and  when  the 
claimant  shall  have  deposited  the  amount  so  estimated  with  any  assistant  United 
BttkiM  treasurer  or  designate  depository  in  favor  of  the  United  States  Treasurer  to  be 
passed  to  the  credit  of  the  fund  created  by  "individual  depositors  for  surveys  of  the 
pnblic  lands.''  and  shall  have  filed  with  the  surveyor  general  one  of  the  duplicate  cer- 
tificates of  aeposit.  that  officer  will  order  the  claim  to  be  surveyed  and  platted  in 
■oeovdance  with  tne  regulations  of  this  office  governing  mineral  surveys^  except  in 
eaaea  where  the  claimant  has  had  a  preliminary  survey  made  by  the  United  States 
deputy  surveyor,  for  the  purpose  of  perfecting  the  diacram  and  notice  po8te<l  on  the 
elaimy  in  which  case  such  preliminary  survey  may  be  platted  and  adopted  by  the  sur- 
Teyor  general  for  the  final  survey.  Copies  of  plat  and  field  notes  of  sur%'oy  are  to  be 
sent  to  the  register  and  receiver  and  to  the  General  Land  Office,  the  latter  accompanie<l 
by  the  certificate  of  deposit. 

2l8t.  The  register  and  receiver  will  examine  the  returns  of  the  mirvey,  and,  if  found 
BB^asSaLctoTy,  mU  allow.the  entry  to  be  completed  at  the  rate  of  $5  per  acre,  or  IVactional 
part  of  an  acre,  for  lode  claims,  or  $2  50  per  acre,  or  fractional  part  of  an  acre,  for 
placer  claims,  and  transmit  all  the  papers  on  their  files  bearing  upon  the  case  to  the 
General  Laud  Office,  together  with  their  Joint  opinion  thereon,  so  tiiat  a  x)ateut  may 
be  issued  if  all  is  found  regular. 

93d.  In  r^ard  to  placer  claims  on  surveved  land^  where  the  claimant  applies  to 
enter  one  hundred  and  sixty  acres  in  legal  subdivisions,  no  survey  and  plat  of  the 
fllaim  are  required;  the  entry  in  that  case  being  allowed  to  be  completed  at  the  local 
land  office  as  soon  as  satisfactory  proof  has  been  made  after  the  expiration  of  ninety 
days^  notice  and  publication,  provided  no  adverse  claimant  has  appeared  in  the  mean 


23d.  Where  the  claimant  of  a  placer  mine  desires  the  subdivision  of  a  quarter  sec- 
tion, the  service  may  be  performed  by  county  and  local  surveyors  at  the  expense  of 
Hb»  clftimant,  as  required  by  law. 

With  refereifte  to  the  Bubdivision  of  forty-acre  into  ten-acre  lots, 
mentioned  in  the  second  section  of  the  above  instmctionR,  supplement- 
aiy  decisions  have  been  issued.  The  following  letter  gives  a  very  liberal 
role  for  the  survey  and  subdivision  of  ten-acre  lots  of  mineral  lauds, 
and  will  be  readily  understood  by  surveyors  and  miners.  Its  particu- 
lar application  is  in  the  surveying  of  creek  and  canon  claims.  The  cam 
which  called  for  the  ruling  arose  on  Deer  Greek,  just  below  Nevada  City, 
CaUfomia. 

Department  of  the  IirrERion, 

General  Land  Office,  October  20, 1670. 

Sot :  In  reply*to  your  letter  ofthe  3l8t  August  last,  covering  one  from  H.  S.  BnuH'^y, 
a  deputy  Umted  States  surveyor,  dated  the  13tb  of  the  same  month  and  yuar,  aud  ad- 
dressed to  yourself,  I  have  the  honor  to  state  as  follows : 

Circular  instructions  were  issued  to  the  United  States  land  officers  by  this  office  on 
the  8th  of  August  laat,  in  relation  to  the  survey  and  entry  of  lode  and  placer  clairnM 
under  the  provisions  of  the  amendatory  act  of  Congress,  granting  the  rigbt  of  way  to 
ditch  and  canal  owners  over  the  public  lands,  ai^  approved  July  9, 1*^70,  a  copy  of 
which  is  herewith  inclosed. 

It  wiU  be  perceived  on  the  first  page  of  the  circular,  that  snrveyon^general  were  au- 
thoriaed  to  osve  the  subdivision  of  forty-acre  legal  subdivisions  into  ten-acre  tracts 
made  when  ^plied  for  by  claimants,  and  at  their  cost :  and  umler  the  twenty-third 
head  of  the  same  circular,  the  land  officers  were  infbrmea  that  placer  claimants  dcur- 
ing  the  subdivision  of  a  quarter  section,  the  service  may  be  performed  by  county  and 
local  surveyors,  at  the  expense  of  the  claimant,  as  required  by  the  sixteenth  section  of 
the  amendatory  law.  Aa  to  the  particular  method  of  subdividing  suUlivi«ions  into 
teoraeie  lotL  I  have  to  observe  that  they  are  suseeotible  of  being  subdivided  either 
into  Aqiiaie  iatm  of  ten-by-ten  chunm,  or  into  lots  of  Dve-by-tweuty  chains,  by  running 
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measnriDg  and  marking  lines  in  the  field  due  east  and  west,  or  dne  north  and  soatlu 
thron^h  tue  legal  sabdivieions  desired  to  be  subdivided  into  ten-aero  lots,  and  iniegvd 
to  which  method  tho  surveyors-general  liave  this  day  been  instructed. 
I  am,  very  respectfully,  your  obedient  servant, 

JOS.  a  WILSON, 

CiMMHiMiOMr. 

Hon.  A.  A.  Sargent,  Washington  City, 

A  somewhat  similar  case  arose  in  Montana,  in  which  an  application 
for  a  patent  for  one  hundred  and  sixty  acres  of  surveyed  placer  land 
land  was  rejected  by  the  register  and  receiver  at  Helena,  for  the  reason 
that  the  claim  in  its  exterior  limits  did  not  conform  to  the  legaldivisiiHis 
of  the  public  lands,  as  required  by  section  12  of  the  amendatory  mining 
law  of  July  2,  1870.  The  Commissioner,  upoii  a  review  of  the  caM, 
reversed  the  decision  of  the  register  and  receiver,  and  decided  that  ten- 
acre  lots  on  surveyed  land,  in  mining  States  and  Territories,  arc  legal 
subdivisions  of  the  public  lands ;  and  that  such  legal  subdivisions  may 
be  either  10-by-lO  or  5-by-20  chains  in  size,  to  suit  the  case.    He  says: 

In  tho  case  in  question,  it  appears  that  tho  applicant  desires  to  enter  and  secure  s 
patent  for  the  one  hundred  and  sixty  acres  of  surveyed  land,  to  be  segregated  fima 
the  puhlic  domain  in  contifinious  ten-acre  lots,  in  such  manner  as  to  embrace  thegnldL 
or  i>lacer  claims  for  which  ho  desires  a  patent.  There  is  no  reason  why  this  shoumnot 
be  done,  if  so  desired,  inasmuch  as  the  second  proviso  to  said  twelfth  section  aathor- 
izes  the  subdivision  of  forty  into  ten-acre  tracts,  thus  recognizing  in  mineral  recieoss 
ten-acre  lot  as  a  legal  subdivision  of  the  public  lands ;  this  provision  of  the  law  havinc 
been  formed  for  tho  very  just  and  liberal  purpose  of  enabling  miners  to  prove  up  and 
pay  for  their  claims  with  the  least  possible  chance  of  difficulty  or  interference  with  ad- 
joi'uiiig  miueral  or  agricultural  claimants.  The  law  does  not  stipulate  that  these  ten- 
ivcre  subdivisions  shaU  be  in  the  form  of  a  square,  each  side  measuring  ten  chains,  and 
it  irt  held  that  if  a  ten-acre  tract,  ono  side  of  which  is  five  and  tlie  other  twenty-live 
chains,  will  better  embrace  the  mining  i>remises  applied  for,  no  objection  to  sach  daim 
l>eiug  8o  surveyed  should  be  made,  provided,  of  ceurse,  that  such  surveys  are  not  nm 
diagonally  to  the  lines  of  tho  regular  surveys,  but  are  parallel  to  the  same,  so  that  the 
public  lands  irom  wliicli  such  tracts  aro  segrcji^atod  may  bo  described  and  diHiK>sed  of 
without  confusion  or  difficulty.  In  the  case  under  cousideratiou,  should  the  view  of 
tho  register  and  receiver  bo  sustained,  tho  mining  claimant  would  be  coniiielled,  if  he 
entered  the  land  at  all,  to  embrace  in  its  applieatiou  four  huudrod  instea<l  of  the  one! 
hundred  and  sixty  acres  desired  by  him,  a  large  portion  of  which  n^y  l>o  oceujaed  by 
adjoining  claimants,  either  for  mining  or  agricultural  imrposes,  or  it  mav  bo  Imrren  or 
waste,  unlit  for  either  purpose.  To  require  miniug  claimants  in  cases  like  the  preseot 
to  postpone  making  applications  for  jiatents  until  adjoining  miuers  are  willing  to  unite 
in  making  a  joint  entry  of  their  respective  claims,  or  to  include  in  theii*  applications 
largo  areas  of  worthless  land  to  Ik»  paid  for  at  double  tho  minimum  price  of  good  apt- 
cultural  land,  would  not  only  bo  a  hardshix>  upou  the  miuers,  but  inconsistent  with  the 
inti^ntiou  of  the  statute. 

Tho  following  bill,  proposed  by  Senator  Stewart  of  Nevada,  passed 
the  Senate  rebinary  8,  1871,  and  now  awaits  the  action  of  the  Honse: 

.  Ijc  it  cnackdj  ctc^  That  the  mineral  lands  of  the  public  domain,  both  surveyed  and 
unsurveyed,  are  hereby  declared  to  l)e  free  and  open  toexi)lorationand  occupation,  for 
mining  imqioses,  by  all  ]>ersous,  subject  to  such  regulations  as  may  bo  prescribed  by 
hiw,  and  subject  also  to  tho  local  customs  or  rules  of  miuers  in  the  several  miuing  dii- 
triets,  so  far  as  tho  same  may  not  be  in  conflict  with  tho  laws  of  the  United  States. 

►Sec.  "2.  And  he  if  Jurther  enacted,  That  tho  miners  of  each  miniug  district  may  deter- 
inino  tho  length  of  their  mining  claims  upou  veins  or  lodes  of  quartz,  or  othcr'rock  in 
l>laee,  bearing  gold,  silver,  cinnabar,  lead,  tin,  or  copper,  subject  to  the  following  lim- 
irations:  Claims  located  previous  to  July  twenty-six,  eighteen  hundred  and  sixty-six, 
shall  be  limited  as  to  extent  along  the  vein  or  lode  by  the  local  laws  or  customs  exist- 
ing at  the  date  of  tho  location.  8ingle  claims  located  subsef|uent  to  July  twenty-six, 
eighteen  hundred  and  sixty-six,  shall  not  exceed  two  hundre<l  feet  in  length  along  tbe 
vein  or  lode,  with  an  additional  claiui  of  two  hundred  feet  for  discover^'  to  the  discov- 
erer of  a  vein  or  lode.  Several  persons  may  locate  in  common  on  a  vein  or  lode,  each 
pers  on  taking  one  claim;  but  no  person,  except  tho  discoverer,  shall  locate  more  that 
onr  claim  upon  tho  same  vein  or  lode,  and  the  aggregate  amount  of  a  location  in  com- 
mon, niado  subsequent  to  July  twenty-six,  eighteen  hundred  and  sixty-six,  shall  not 
exerc'd  thrr(^  thousand  feet  in  length  along  the  vein  or  lotle.  No  claini  shall  extend 
more  than  three  hundred  feet  on  each  side  of  tbe  middle  of  the  vein  at  the  surface,  nor 
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laim  bo  limited  by  any  mining  regulation  to  less  than  twenty-five  foot  on 
'  tbc  middle  of  the  vein  at  the  surface,  except  where  adverse  rights  exist- 
)assage  of  this  bill  shall  render  such  limitation  necessary.  The  end  lines 
n  shall  be  parallel  to  each  other,  and  at  right  angles  with  the  general  course 

id  he  it  further  enacted^  That  the  locators  of  all  mining  locatipns  heretofore 
lich  .shall  hereafter  be  nuule,  on  any  mineral  vein,  lode,  or  ledge  situated  on 
ioiimin,  their  heirs  and  assigns,  where  no  adverse  claim  exists  at  the  pas- 
act,  so  long  as  they  comply  with  the  laws  of  the  United  States,  imd  with 
:oriul,  and  local  regulations,  not  in  conflict  therewith,  governing  their  pos- 
,  shall  have  the  exclusive  right  of  possession  and  enjoyment  of  all  the  sur- 
d  within  the  lines  of  their  locations,  and  of  all  veins,  lodes,  and  ledges 
their  entire  depth,  the  top  or  apex  of  which  lies  inside  of  such  surface 
led  downward  vertically,  although  such  veins,  lodes,  or  ledges,  may  so  far 
a  ])erpendicular  in  their  course  dowuwanl  as  to  extend  outside  the  verti- 
i  of  said  surface  locations :  Provided^  That  their  right  of  possession  to  such 
b(  of  said  veins  or  ledges  shall  be  confined  to  such  portions  thereof  as  lie 
tical  planes  drawn  downward  as  aforesaid,  through  the  end  lines  of  their 
locatiouH  in  common,  so  continued  in  their  own  direction,  that  such  planes 
t  such  exterior  i)arts  of  said  veins  or  ledges :  And  provided  furtherj  That 
his  section  shall  authorize  the  locator  or  possessor  of  a  vein  or  lode,  which 
its  downward  course  beyond  the  vertical  lines  of  his  claim,  to  enter  upon 
>f  a  claim  owned  or  possessed  by  another. 

id  he  it  further  enacted.  That  where  a  tunnel  is  run  for  the  development  of  a 
,  or  for  discovery  of  mines,  the  owners  of  such  tunnel  shall  have  the  right 
1  of  all  veins  or  lodes,  not  previously  known  to  exist,  discovered  in  such 
le  extent  of  five  hundred  feet  on  each  side  of  the  same ;  and  locations  on 
uch  tunnel  of  veins  or  lodes  not  appeariu|r  on  the  surface,  made  by  other 
the  commencement  of  the  tunnel,  and  while  the  same  is  being  prosecuted 
ible  diligence,  shall  be  invalid. 

\d  he  it  further  enacted^  That  the  miners  of  each  mining  district  may  make 
^gulatious,  not  in  couUict  with  tho  laws  of  the  United  States,  or  with  tho 
State  or  Territory  in  which  the  district  is  situated,  governing  the  location, 
ocording,  amount  of  work  necessary  to  hold  possession  of  a  mining  claim, 
le  following  requirements :  The  location  must  be  distinctly  markea  on  the 
hat  its  boundaries  can  be  readily  traced.  All  records  of  mining  claims 
de  Hhall  contain  the  name  or  names  of  the  locators,  the  date  of  the  location, 
cription  of  the  claim  or  claims,  located  by  reference  to  some  natural  object  or 
[uonumcut,  as  will  identify  the  claim.  After  tho  passage  of  this  act,  and 
it  shall  have  been  issued,  not  less  than  twenty-five  dollars'  worth  of  labor 
ended  on  improvements  made  upon  each  claim  of  two  hundred  fet^t  during 
)nt  claimants  in  common,  as  defined  in  the  second  section  of  this  act,  may 
)  labor  to  be  expended  for  improvements  to  be  made  upon  any  one  claim, 
)  aggregate  amount  equals  twenty-five  dollars  a  year  to  each  claim  of  two 
t.  And  upon  a  failure  to  comply  with  this  condition,  the  claim  or  mine 
such  failure  occurred  shall  be  open  to  relocation  in  the  same  manner  as  if 
)f  the  same  had  ever  been  made :  Provided,  That  the  original  locator  has 
work  upon  the  claim  after  such  failure  and  before  such  location, 
id  he  it  further  enactedy  That  a  patent  shall  be  obtained  in  the  following  man- 
rsoii,  association,  or  corporation  in  possession  of  a  mining  claim  or  claims 
who  has  comp]ie<l  with  the  mining  regulations  and  the  laws  of  the  United 
file  in  the  local  land  office  an  application  for  a  patent  showing  such  com- 
ither  with  a  plat  of  the  claim  or  claims  in  common ;  a  copy  of  such  plat, 
h  a  notice  of  intention  to  apply  for  a  patent,  shall  also  be  posted  in  a  con- 
ice  on  the  claim  for  the  period  of  ninety  days.  Tho  register  of  tlie  land 
the  filing  of  such  application  and  plat,  shall  publish  a  notice  that  such  ai>- 
9  been  made  for  the  period  of  ninety  days,  in'  a  newspaper  published  uear- 
:laim,  and  ho  shall  also  post  such  notice  in  his  office  for  tue  same  period, 
it,  at  tho  time  of  filing  nis  application,  or  at  any  time  thereafter  within 
of  publication,  shall  file  with  the  register  a  certificate  of  the  United  States 
neral  that  one  thousand  dollars'  worth  of  labor  has  been  expended  or  4m- 
mado  upon  tho  claim,  by  himself  or  grantors,  that  the  plat  is  correct,  with 
description  by  such  reference  to  natural  objects  or  pe^anent  monuments 
tify  the  claim  and  furnish  an  accurate  description,  to  be  incorporated  in 
At  the  expiration  of  the  ninety  da^s  of  publication,  tho  claimant  shall 
ivit,  showing  that  the  plat  and  notice  have  been  posted  in  a  conspicuous 
claim  during  said  period  of  publication.  If  no  adverse  claim  shall  havo 
the  expiration  of  the  ninety  days  of  publication,  it  shall  be  assumed  that 
t  is  entitled  to  a  patent,  and  that  no  adverse  claims  exist,  and  thereafter  no 
>m  third  parties  to  the  issuance  of  a  patent  shall  be  heard  except  it  bo 
tho  applicant  has  failed  to  comply  with  this  act. 

iJx.  10 32 
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Sec.  7.  And  he  it  further  enacted^  That  wlioro  on  advcreo  claim  shall  bo  filed  doling 
the  pcriixl  ofpablicntioiiy  all  proceed! n{n,  except  the  publication  of  notice  and  maldng 
and  iilm^  of  thu  aflldavit  thereof,  shall  oe  stayed  until  tho  controTersy  shall  Iiavc  been 
settled  or  decided  by  a  coui*t  of  competent  Jurisdiction,  or  the  adverse  chiim  \caived. 
It  shall  be  the  duty  of  the  adverse  claimant,  within  thirty  days  after  filing  his  claiiB, 
to  commence  proceedings  in  a  court  of  competent  Jurisdiction  to  dcterminr  the  qnct- 
tion  of  the  right  of  iK>s8ession,  and  prosecnte  tho  soino  with  reoaonable  diligence  to 
final  Judgment,  and  a  failnro  so  to  do  dhall  be  a  vraiver  of  his  adverse  claim.  After 
such  Judgment  shall  have  been  rendered,  the  party  entitled  to  the  possession  of  tbe 
claim,  or  any  jiortion  thereof,  may  file  a  certified  co]>y  of  tho  judg^cnt-roU  with  tic 
register  of  the  land  officii  together  with  tho  certificate  of  the  surveyor  generd  tlu: 
the  requiBito  amount  of  labor  has  been  expende<l  or  improvements  made  thereon,  and  the 
description  i-equinMl  in  other  cases,  and  shall  pay  to  the  receiver  five  dollars  i^er  me 
for  his  claim,  together  ^vith  the  proper  foes,  whereupon  the  whole  proceedings  and  tin 
judgment-roll  shall  be  certified  by  the  register  to  the  Commissioner  of  tho  General  Lml 
Office,  and  a  patrnt  shall  issue  thereon  for  the  claim,  or  such  portion  thereof  as  tbea^ 
lilicant  shall  appear,  li'om  the  decision  of  tho  court,  to  rightfully  possess.  If  it  sbill 
appear  from  the  decision  of  tho  court  that  several  parties  are  entitled  to  separate  snd 
dmerent  portions  of  the  claim,  each  party  may  pay  for  his  portion  of  the  claim,  with 
the  pn»per  fees,  and  file  tho  certificate  and  description  by  tho  surveyor  general :  wliexe 
upon  the  register  shall  certify  the  proceedings  and  Judgment>roll  to  the  Coiuiui«sioiier 
or  the  General  Land  Office  as  in  the  preceding  case,  and  patents  shall  issue  to  the  sev- 
eral parties  according  to  their  respi^ctivo  rights. 

Skc.  8.  And  he  it  further  enacted.  That  tho  description  of  vein  or  lode  claims  upon  die 
surveyed  hinds  shall  designate  the  location  of  tho  claim  with  reference  to  the  lines  <rf 
the  public  surveys,  but  need  not  conform  therewith ;  but  where  a  patent  shall  Ivcissaed 
for  a  vein  or  lode  claims  upon  6urveye<l  lands,  tho  surveyor  general  in  extending  the 
sun'cys  shall  ac\iust  the  same  to  tho  boundaries  of  such  patented  claim,  according  to 
the  x>iat  or  description  thereof,  as  in  other  cases  of  private  claims. 

8kc.  0.  And  he  it  further  enacted,  That  sections  one,  two,  three,  four,  and  six  of  an 
act  entilled  *' An  act  granting  the  right  of  way  to  ditch  and  canal  owners  over  the 
public  lauds,  and  for  other  puri)ose8,''  approved  July  twenty Hsiz,  eighteen  hundred  and 
sixty-Hix,  arn  hereby  repealed,  but  such  repeal  shall  not  affect  existing  rights,  or  pre- 
vent claimants  now  prosecuting  their  claims  for  patents  fh>m  proceeding  under  saiii 
act :  Provided,  That  this  act  shall  bo  enforced  as  to  such  claims  where  it  is  not  incon- 
sistent with  the  act  approv«?d  July  twenty-six,  eighteen  hundred  and  sixty-six,  afore- 
said. 

8i:f'.  10.  And  he  it  further  enarled,  Tliat  tho  '*  Art  to  amend  an  act  granting  the  righi 
of  way  to  ditch  and  canal  owners  over  the  public  lands,  and  for  other  purpoM.-j?.*' aj«- 
proved  July  nine,  eighteen  Imndred  and  seventy,  shall  be  and  remain  in  full  unvo.  ex- 
cept as  to  the  proceedings  to  obtain  a  patent,  which  shall  be  similar  to  the  prr.»c*.H'ilings 
prescribed  hj  sections  six  and  seven  of  tiiis  act  for  obtaining  patents  to  vt-in  or  lode 
claims ;  but  where  said  placer  claims  shall  Ik?  upon  surveyed  lands,  and  conform  v» 
h'gal  subdivisions,  no  further  survey  or  plat  shall  bo  required,  and  Jt>int  entries  shall 
be  allowed  for  contiguous  claims,  as  provided  in  said  act:  Prnvided,  That  pmcoedini^ 
now  pending  may  be  prosecuted  to  their  linal  detennination  under  existing  laws;  hn: 
the  provisions  of  this  act,  when  not  in  C4)nfiict  with  existing  laws,  shall  apjdy  to  cuib 
cases. 

Skc.  11.  And  he  it  further  enacted,  That  where  the  same  person,  assoi'lalion.  or  corpo- 
ration is  in  pos8».'ssion  of  a  placi^r  claim  and  also  a  vein  or  lode  included  wiihiu  thi* 
boundarie,'*  then-of,  application  shall  be  made  for  a  patent  for  tho  idacer  claim,  with  the 
statement  that  it  includes  such  vein  or  lode,  and  in  such  cjise,( subject  to  the  provisio*.!!? 
of  this  act  and  the  '*  Act  to  amend  an  act  granting  the  right  of  way  to  ditch  and  canal 
ownera  over  the  x>ublic  lands,  and  for  other  imrposes,'*  approved  .July  9,  eighteen  hun- 
dred and  seventy,)  a  patent  shall  issue  for  the  placer  claim,  including  such  vein  or  lodr. 
n|H>n  the  payment  of  live  dollars  per  acre  for  such  vein  or  lode  chiim,  and  one  hnmlred 
feet  of  surljice  on  each  side  thercot^  The  balance  of  the  placer  claim  shall  be  paid  for 
at  tho  rate  of  two  dollars  and  fifty  cents  per  .acre,  and  where  a  vein  or  lo<le,  such  as  is 
described  in  the  second  section  of  tliis  act,  is  known  to  exist  within  the  boundaries  of 
a  placer  claim,  an  a])xdication  for  a  i»atent  for  such  placer  claim,  which  doesnoi  include 
an  application  for  the  vein  or  lode  claim,  shall  be  construed  as  a  conclusive  d»'Claratiuu 
that  the  claimant  of  the  placer  claim  has  no  right  of  possession  of  the  vein  or  lode 
claim  ;  but  where  tlie  existence  of  a  v<'in  or  lodo  in  a  placer  claim  is  not  known,  a  pat- 
ent for  the  placer  claim  shall  convey  all  minerals  within  tho  boundaries  thereof. 

Skc.  12.  And  he  it  further  enacted j  That  tho  Surveyor  General  of  the  United  States 
may  appoint  in  each  land  district  containing  mineral  lands  as  many  com])eteut  sur- 
veyors as  shall  apply  for  appointment  to  survey  mining  claims.  Tho  expenses  of  the 
survey  of  vein  or  lodo  claims  and  the  snbdi\ision  of  placer  claims  into  smaller  quanti- 
tieR  than  one  hundred  and  sixty  acres,  together  with  tho  cost* of  publication  of  notice*, 
•hall  be  i^aid  by  the  ai)plicants,  and  they  shall  be  at  liberty  to  obtain  the  swuio  at  tbe 
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most  reasonable  rates,  and  they  shall  also  be  at  liberty  to  employ  any  United  States 
deputy  surveyor  to  make  the  survey.  The  Commissioner  of  the  General  Land  Office 
ahall  also  have  power  to  establish  the  maximum  charges  for  surveys  and  publication 
of  notices  under  this  act ;  and  in  case  of  excessive  charges  for  publication,  he  may  des- 
ignate any  newsi)aper  published  in  a  land  district  where  mines  are  situated  for  the 
publication  of  mining  notices  in  such  district,  and  fix  the  rates  to  be  charge  by  snch 
IMiper ;  and  to  the  end  that  the  Commissioner  may  be  fully  informed  upon  the  subject, 
each  applicant  shall  file  with  the  register  a  sworn  statement  of  all  charges  and  fees 
paid  by  said  applicant  for  publication  and  surveys,  together  with  all  fees  and  money 
paid  the  register  and  receiver  orthe  land  office,  which  statement  shall  be  transmittecl, 
with  the  other  papers  in  the  case,  to  the  Conmussioner  of  the  General  Land  Office. 
The  fees  of  the  registers  and  receivers  shall  be  the  same  as  in  other  cases  for  similar 
services.  But  nouiing  in  this  act  shall  bo  construed  to  rejpeal,  impair,  or  in  any  way 
aifect  the  provisions  of  the  "  Act  granting  to  A.  Sutro  the  right  of  way  and  other  priv- 
ileges to  aid  in  the  construction  or  a  draining  and  exploring  tunnel  to  the  Comstock  lode 
in  the  State  of  Nevada,"  approved  July  twenty-five,  eighteen  hundred  and  sixty-six. 
Providedf  That  nothing  in  this  act  shall  be  construed  to  enlarj^e  or  aifect  the  rights  of 
either  i^artv  in  regard  to  any  property  in  controversy  at  the  time  of  the  passage  of  the 
act  entitlea  **  An  act  granting  the  rignt  of  way  to  ditch  and  canal  owners  over  the  pub- 
lic landSj  and  for  other  purposes,''  approved  July  twenty-six,  eighteen  hundred  and 
sixty-six,  nor  shall  this  affect  any  right  acquired  under  said  act. 

*  It  will  be  seen  that  this  bill  differs  somewhat  from  the  one  which  I 
had  the  honor  to  suggest  in  my  last  report.  In  some  respects  I  regard 
it  as  saperior  to  that,  while  in  other  respects  there  is  still  room  for  dif- 
ference of  opinion.  At  all  events.  I  consider  it  the  wisest  and  most 
beneficent  measure  that  has  ever  oeen  proposed  in  Congress  on  this 
subject :  and  if  it  becomes  a  law^  I  shall  hope  to  see  intelligent  men  in  all 
the  mining  communities  rally  m  its  favor,  give  it  a  fair  trial,  and  ac- 
knowledge its  great  value  and  importance.  One  thing  which  this  bill 
unfortunately  fails  to  do,  is  to  legalize  the  location  of  timber  and  pas- 
ture tracts^  mill-sites,  etc.,  in  connection  with  mines  upon  the  public 
lands.  This  is  a  practice  which  has  grown  up  without  explicit  authority 
of  law  in  many  of  our  interior  districts.  It  is  founded  in  necessity. 
The  rigid  enforcement  of  the  law  as  it  now  stands,  with  regard  to  the 
timber  on  unsurveyed  public  lands,  would  almost  put  a  stop  to  mining 
operations  throughout  several  States  and  Territories ;  and  there  can  be 
no  doubt  that,  under  proper  restrictions,  the  protection  of  the  law  should 
be  extended  over  this  essential  auxiliary  part  of  mining  industry',  as 
mnch  as  over  the  immediate  operations  of  extracting  and  reducing  ore. 

With  regard  to  placer  mines,  the  bill  does  nothing  more  than  facili- 
tate the  acquirement  of  title  from  the  United  States,  by  simplifying  the 
steps  prescribed  to  the  applicant  for  a  patent,  and  by  fixing  the  status 
of  a  quartz  lode,  discovered  (as  many  a  quartz  lode  is  discovered)  on  a 
placer  claim. 

With  regard  to  lode  mines,  three  provisions  of  the  greatest  import- 
ance are  established.  In  the  first  place,  the  title  of  the  miner  to  the 
snr^^use  of  his  claim  is  distinctly  declared.  This,  as  I  have  argued  in  a 
former  report,  is  really  involved  in  the  spirit  and  letter  of  the  present 
law,  which  grants  the  land  and  fixes  its  price  by  the  a4sre  ;  but  courts 
and  juries  have  held  both  ways,  and  the  General  Land  Office  at  Wash- 
ington increased  the  doubt  and  confusion  by  patenting  the  same  land 
over  and  over  again  to  different  parties.  Before  long  we  shall  have,  I 
tmst.  a  dear  and  explicit  law,  which  the  jury-box  cannot  defy,  and  the 
bench  and  the  bureau  cannot  manage  to  misunderstand. 

At  the  same  time,  rights  now  existing  are  fully  protected.  The 
proiK)sed  law  is  unjust  to  no  one,  since  it  simply  declares  that  here- 
after certain  regulations  shall  be  observed  which  have  heretofore 
b^n  neglected.  For  a  score  of  years  the  United  States  has  per- 
mitted the  miners  on  the  public  lands  to  prescribe  their  own  rules  of 
title  and  occupancy ;  and  the  result  has  been  that,  one  after  another^ 
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tbe  different  State  and  territorial  legislatures  have  been  obliged  to  step 
in  and  overrule  the  selfish,  lawless,  short-sighted,  absurd,  and  contra- 
dictory whims  called  district  mining  laws.  Sometimes,  as  in  the  caw 
of  California,  true  principles  haVe  been  established  and  substantial  jus 
tice  secured ;  sometimes,  as  in  the  case  of  Nevada,  the  attempt  has  beat 
a  failure.  Everywhere  the  lawyers  have  thriven,  and  both  miners  and 
cai)italists  have  bitterly  suffered  from  this  state  of  things.  I  trust,  be- 
fore it  is  too  late,  the  matter  will  be  taken  in  hand  by  supreme  power, 
and  will  be  dealt  with  in  the  light  of  universal  experience. 

The  two  other  great  features  of  the  proposed  law  are  equally  oon- 
cerned  in  the  foregoing  remarks.  They  are,  the  provision  for  proper 
record  and  definition  of  claims,  and  the  provision  for  a  certain  amoont 
of  work  annually  to  maintain  the  possessory  title.  It  is  amazing  that 
this  great  reform  has  not  been  effected  before  now.  The  investment  of 
capital  in  mining,  without  such  security  as  is  afforded  by  certain  title, 
is  a  farce  to  outsiders,  but  a  tragedy  to  the  parties  concerned.  Partio^ 
ularly  disastrous  hitherto  has  been  the  effect  of  the  reigning  confosicn 
and  corruption  upon  mine-owners  of  moderate  means.  Bich  men  who 
owned  rich  mines  could  afford  to  defend  themselves  at  law,  and,  is 
many  cases,  to  fee  the  jury  as  well  as  the  counsel;  but  poor  men,  will- 
ing to  put  their  little  money  and  their  great  industry  and  energ^  into 
the  actual  development  of  mines,  were  liable  to  become  the  victims  of 
blackmailers  and  pirates. 

The  records  of  location  should  be  made  in  such  a  way  that  the  prop- 
erty can  bo  found  again.  At  present  there  is  often  nothing  on  the 
record  but  a  date  and  a  name.  The  essential  point — ^identification  of 
the  lode — is  dei)endent  on  the  evidence  of  those  who  choose  to  "recog- 
nize,^ out  of  a  thousand  holes  in  the  ground,  the  particular  one  whidi 
boars,  or  once  bore,  the  name  on  the  record. 

Eecords  should  be  kept  iu  suitable  books,  in  suitable  buildings  and 
under  the  care  of  rcsponsibhi  officio's.  At  pi^esent,  the  titles  to  prop 
erty  worth  millions  of  dollars  arc  to  be  found  iu  loose  sheets,  pocket 
books,  greasy,  singed,  torn  and  illegible  old  ledgers,  or  what  not,  kick- 
ing about  minors'  cabins,  groceries,  or  bar-rooms.  The  recorders  are  Dot 
ro^sponsible,  except  to  ''  Judge  Lynch '' ;  and  ho  only  interferes  when  bis 
friends  are  wronged.  For  the  Eastern  or  foreign  capitalist  there  is  too 
froiiuontly  neither  security  nor  justice. 

Again,  and  above  all,  the  conditions  on  which  a  possessory  claim  is 
hold  ought  not  to  be  loft  entirely  to  the  inhabitants  of  a  mining  district. 
The  ]>r()i><).sition  is  laughable  when  one  considers  what  it  involves.  Tbe 
individuals  who  claim  something  that  belongs  to  the  people  of  tbe 
United  States  are  to  lix  the  conditions  on  which  the  United  States  shall 
recognize  their  claim !  No  wonder  that  the  local  regulations  of  new  dis- 
tricts are  so  drawn  as  to  favor  the  worst  kind  of  si>eculation — 8i)ecula- 
tion  without  eai>ital.  Thousands  of  feet  of  mining  claims  are  seizeil  and 
held  for  sale,  without  being  worked,  and  honest  industry  is  thus  stran- 
gled in  its  cradle. 

1  hold  that  the  mineral  deposits  on  the  public  lands  are  the  property 
of  all  the  people  of  this  country ;  that  the  i>eople,  with  wise  liberahtj. 
liavii  declared  them  free  to  the  miner;  and  that  any  man  who  elaimcito 
own  a  mine  which  he  has  not  bought  and  is  not  working,  is  inteiieriuii 
with  that  freedom  of  mining  which  the  people  have  decreed. 

Many  districts  are  now  languishing,  with  paralyzed  industry,  because 
all  the  ground  has  been  covered  mth  wild-cat  locations,  so  that,  if  any 
ono  opens  a  mine,  and  by  good  luck  and  hard  work  makes  it  pay  a 
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profit,  some  claimant  is  sore  to  start  np,  with  docament«  and  witnesses, 
to  show  that- the  present  ^^  Oolconda"  is  the  same  as  the  ancient  ^^  Mary 
Ann,''  which  he  located  once  on  a  time  and  then  abandoned,  or  which 
he  bought  from  the  original  locator  and  abandoner,  when  the  latter  was 
*^dead  broke,"  and  wanted  to  get  to  the  States.  This  bill,  if  it  becomes 
a  law,  will  pat  an  end  to  such  mockery  of  mining  within  a  year  from  its 
passage.  It  is  not,  indeed,  to  be  expected  that  much  actual  development 
would  be  accomplished  directly  by  requiring  twenty-five  dollars'  worth 
of  work  every  year  on  a  claim;  but  it  i^c^uld  no  longer  be  possible  for 
qpeculative  but  impecunious  individuals  to  hold  thousands  of  ^'  feet"  of 
mining  p)^perty,  without  doing  any  work  upon  them.  The  door  would 
be  opened  to  honest  industry,  and  slammed  in  the  face  of  greedy  idle- 
ness and  fraud. 

Bat  it  will  be  said  that  many  of  our  mining  districts  have  properly 
legnlated  these  matters  already,  providing  for  due  safety  of  titles,  and 
reqairing  a  certain  amount  of  work  to  maintain  the  ownership  of  claims. 
Tins  is  true :  and  it  is  but  right  that  all  the  districts  shall  be  forced  to  do 
what  these  have  done.  The  citizens  of  the  United  States  or  the  capi- 
talists of  Europe,  investing  money  in  our  mines,  should  be  a^  much 
protected  in  one  county  or  district  as  in  another.  What  do  they  know 
of  the  differences  of  local  regulations,  which  do  not  exist  in  any  law- 
book or  official  record  whatever,  and  which  may  be  changed  at  any  time 
by  a  mass-meeting  of  interested  parties  t 

But  it  may  be  said,  further,  that  no  universal  rule  could  be  devised 
to  cover  the  points  named.  This  I  doubt.  If  it  is  true  at  all,  it  is  true 
with  regard  to  the  amount  of  work  required  to  hold  a  claim.  The 
amount  which  would  seem  reasonable  in  one  district  might,  it  is  said, 
prove  burdensome  in  another.  I  think  the  amount  need  be  little  more 
than  nominal;  and  the  alternative  of  paying  a  small  sum  in  lieu  of  the 
work  would  relieve  the  case  from  possible  hardship.  It  is  not  the 
amount  of  work  or  money;  it  is  the  vigorous  requirement  of  soTnething^ 
that  I  consider  necessary.  Let  the  United  States  at  least  declare  that 
a  claim  is  forfeited  by  total  abandonment  for  one  year.  This  was 
declared,  some  two  or  three  years  ago,  on  grounds  of  common  sense  and 
public  policy,  by  Judge  Beatty,  at  Austin,  Kevada;  and  that  decision 
seemed  to  me  profoundly  wise  and  immensely  important.  But  the 
Supreme  Court  of  Nevada  has  since  reversed  it;  and  the  rights  of  the 
United  States  and  of  enterprising  industry  are  again  at  the  mercy  of 
blackmailers,  quartz  pirates,  and  wild-cat  operators. 

By  Senator  Stewart's  bill,  the  mining  lands  would  be  put,  so  far  as 
the  nature  of  the  case  permits,  in  .the  same  category  as  the  agricultural 
lands  of  the  public  domain.  The  Government  says  to  both  farmer  and 
miner :  '^Occupy  and  use,  and  you  may  possess."  But  the  miner,  in  con- 
sideration of  the  peculiar  risk  and  h£u*dship  of  his  undertaking,  is  the 
more  favored  of  the  two.  Ko  limit  is  set  to  the  amount  he  may  occupy, 
use,  and  either  hold  in  perpetual  possessory  title,  or  acquired  as  the 
privileged  purchaser  at  a  fixed,  low  price.  It  is  only  demanded  of  him 
that  he  shall  declare  his  claims  distinctly,  not  take  so  much  in  any  one 
place  as  to  exclude  others  entirely,  and  not  defeat  the  object  of  all  the 
mining  laws  by  abandoning  his  work  while  still  claiming  the  exclusive 
privileges  attendant  upon  bona-fide  work,  and  upon  nothing  else.  With 
the  liberal  grants  made  to  hiuK  he  ought  to  be  satisfied.  If  he  is  really 
a  miner,  he  will  be  satisfied.  If  he  is  merely  a  broken-down  speculator, 
who  calls  himself  a  miner,  but  whose  real  business  is  to  locate,  or  buy, 
hold,  "  stock,"  and  sell,  paper  mines,  he  will  probably  grumble,  because 
under  this  law  his  profits  may  be  curtailed. 
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Doubtless  some  minor  points  in  the  bill  would  be  found  to  require  mod- 
ification  to  insure  its  smooth  working.  Those  may  be  left  to  the  indica- 
tions of  future  experience.  In  its  main  features  it  is  an  eminently  wise 
and  salutary  measure.*  Senator  Stewart  has  displayed  both  courage  and 
judgment  in  its  preparation,  and  has  givcQ  new  proof  of  intelhgent, 
earnest  devotion  to  the  true  interests  of  the  mining  industry. 

*  Since  tho  above  remarks  were  Trritten  this  bill  has  faUed,  for  want  of  time,  in  tin 
Forty-first  Congress,  and  has  been  introduced  anew  in  the  Forty-second.  I  tmst  it 
may  receive  prompt  aud  favorable  action.    Tho  ovils  which  it  is  calculated  to  remore 

are  the  most  pernicious  of  aU  which  beset  the  business  of  mining  weet  of  the  ^" ' 

River. 
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CHAPTER   XIX. 

P  GEOGRAPHICAL  DISTRIBUTION  OP  MDONG  DISTRICTS. 

^Irofessor  W.  P.  Blake,  in  a  note  to  his  Catalogue  of  California 
iorals,  pointed  out  that  the  mining  districts  of  the  Pacific  slope  are 
BDged  in  parallel  zones,  following  the  prevailing  direction  of  the 
nntain  ranges.  This  interesting  generalization  has  been  more  fully 
iBtrated  and  connected  with  the  geological  history  of  the  country  by 
.  Clarence  King,  who  sums  up  the  observed  phenomena  as  follows : 

lie  Pacific  coast  ranges  upon  the  west  carry  quicksilver,  tin^r  and  chromic  iron 
*  next  belt  is  that  of  the  Sierra  Nevada  and  Oregon  Cascades,  which,  npon  their  west 
16,  bear  two  zones,  a  foot-hiU  chain  of  copper  mines,  and  a  middle  line  of  gold 
ctits.  These  gold  veins  and  the  resultant  placer  mines  extend  far  into  Alaska, 
lactcrized  by  the  occurrence  of  gold  in  qoartz,  by  a  small  amount  of  that  metal 
ieh  is  entangled  in  iron  sulphurets,  and  by  occupying  splits  in  the  upturned  meta- 
f hie  strat^ik  of  the  Jurassic  age.  Lying  to  the  cast  ofthis  zone,  along  the  east  base 
he  Sierras,  and  stretching  southward  into  Mexico,  is  a  chain  of  silver  mines,  con- 
ing comparatively  little  base  metal,  and  frequently  included  in  volcanic  rocks, 
mgh  Middle  Mexico,  Arizona,  Middle  Nevada,  and  Central  Idaho  is  another  line  of 
'>T  mines,  mineralized  with  complicated  association  of  the  base  metals,  and  more 
t  <x:eurring  in  older  rocks.  Through  New  Mexic<K  Utah,  and  Western  Montana  lies 
ber  zone  of  argentiferous  galena  lodes.  To  tne  east,  again,  the  New  Mexico, 
rado,  Wyoming,  and  Montana  gold  belt  is  an  extremely  well-defined  and  con- 
>iis  chain  of  deposits. 

hese  seven  longitudinal  zones  or  chains  of  mineral  deposits  must  not, 
ly  opinion,  be  h^d  to  constitute  a  complete  classification.  The  belts 
be  Coast  Eange  and  the  west  slope  of  the  Sierra  are  well-defined|  both 
logically  and  topographically :  but  it  is  not  so  easy  to  separate  into 
.inct  groups  the  occurrences  oi  gold  and  silver  east  of  the  Sierra.  For 
^ncc,  the  gold  of  Eastern  Oregon,  Idaho,  and  Western  Montana,  to- 
ber  with  such  occurrences  in  Nevada  as  those  of  the  Silver  Peak  and 
^  Pass  districts,  and  numerous  instances  of  sporadic  occurrence  of 
ticular  ores  of  silver  or  argentiferous  base  metals,  cannot  be  brought 
bin  the  classification  above  given.  Either  more  zones  must  be  recog- 
3d,  or  a  greater  mineralogical  variety  must  be  acknowledged  in  those 
iady  laid  down.  The  latter  alternative  is,  I  think,  the  more  reasonable, 
^rding  to  the  principles  set  forth  in  a  discussion  of  mineral  deposits 
ay  last  report,  it  appears  evident  that  the  agencies  which  affect  the 
eral  constitution  of  geological  formations  are  far  wider  in  their  ope- 
on  than  those  which  cause  the  formation  of  fissures }  and  that  the 
ses  iufiuencing  the  filling  of  fissures  are  still  more  local  in  their 
uliarities  than  those  which  form  the  fissures  themselves.  Thus,  of 
arq^  covered  by  rocks  of  a  given  epoch,  more  or  less  uniform  in 
ological  character,  only  a  small  portion  may  have  been  exposed  to 
ditions  allowing  deposits  of  useful  minerals,  even  when  such  deposits 
contemporaneous,  as  in  the  case  of  coal.  Still  more  limited  is  the 
1  for  the  formation  of  fissures ;  but  it  must  be  freely  confessed  that 
he  ease  before  us,  the  corrugation  of  half  the  continent  into  parallel 
mtain  ranges  offers  good  grounds  for  the  expectation  of  vast  longi- 
Inal  systems  of  fissures.  When  we  come  to  consider  the  filling  of 
»e  fissures,  however,  it  is  evident  that  the  mineralogical  character  of 
vein-material  must  vary,  to  some  extent,  as  to  the  gangue,  but  to  a 
greater  extent  as  to  the  nature  of  the  ores.  Even  single  mines,  in 
course  of  extensive  exploitation,  have  produced  ores  differing  as 
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Tddely  as  do  those  of  the  different  zones  enumerated  by  Mr.  King, 
am,  in  fact,  strongly  inclined  to  consider  freedom  from  base  metals,  for 
instance,  a  peculiarity  due  in  many  cases  to  secondary  processes,  and 
not  to  be  relied  upon  as  characteristic  for  single  veins  even,  to  say 
nothing  of  whole  groups,  districts,  and  continental  zones. 

Nevertheless,  the  generalizations  of  Professor  Blake  and  Mr.  King  od 
this  subject  are  highly  interesting  and  valnable.  The  criticism  here 
made  is  not  in  opiK)sition  to  their  views  so  much  as  in  qualification  (tf  a 
possible  rash  application  on  the  part  of  the  general  public.  The  zonal 
parallelism  does  exist,  tliough  in  a  somewhat  irregular  way;  and  it  is 
clearly  referable,  as  these  writers  have  shown,  to  the  structural  features 
of  the  country,  the  leading  feature  of  which  is  the  longitudinal  trend  of 
the  mountain  ranges. 

Subordinate  to  this  trend  (or,  more  strictly,  resulting  from  the  same 
causes  as  produced  it)  api)e[ir  the  predominant  longitudinal  strike  of  tlie 
great  outcrops  of  sedimentary  rocks,  the  longitudinal  axes  of  granite 
outbursts,  and,  finally,  the  longitudinal  vents  of  lava  overflows  and  tibe 
arrangement  of  volcanoes  in  similar  lines.  It  is  evident  that  in  crossing 
the  country  from  e^st  to  west  we  traverse  a  series  of  different  formations, 
while,  by  following  routes  parallel  with  the  main  mountain  ranges,  we 
travel  upon  the  continuous  outcrops  of  the  same  general  age. 

Mr.  King  distinguishes  in  the  history  of  the  entire  Cordillera  two 
periods  of  disturbance  which  have  been  accompanied  by  the  rending  of 
mountain  chains  and  the  ejection  of  igneous  rocks.  Such  periods  would 
afford  the  conditions  of  solfataric  action,  thermal  springs,  and  the  gen- 
eration of  ticid  gases  and  metallic  sublimates  and  solutions,  and  thus 
favor  the  formation  of  metalliferous  deposits.  The  first  of  these  periods, 
he  says,  culminated  in  the  Jurassic,  ])roduced  over  the  entire  system  a 
profound  disturbance,  and  is,  in  all  probability',  the  dating  point  of  a 
large  class  of  lodes.  To  the  second,  or  tertiary  period,  he  assigns  the 
mineral  veins  which  traverse  the  early  volcanic  rocks. 

The  expression  "culniiuated  in  the  JuravSsic,-' merely  refers,  no  doubt, 
to  the  fiiet  that  the  cretaceous  strata  of  California  repose  uuconformably 
upon  the  upturned  and  nietauu)rphosed  Jurassic  sliites,  having  been 
themselves  neither  tilted  nor  highly  metamorphosed.  Perliaps  it  is  well 
to  remember,  however,  that  the  cretaceous  is  a  weak  point  in  the  Cali- 
fornia series,  at  least,  as  determined  by  leading  fossils ;  and  ])erhap.s  the 
results  of  more  complete  stratigraphical  surveys  will  indicate^  that  there 
are  gai)s  of  no  little  signilicance,  dynamically  and  chronologically,  iu 
this  part  of  the  geological  record.  At  all  events,  the  perioil  of  the  folding' 
of  tbe  8ierra  Nevada  {])resumably  that  of  the  formation  of  many  metal- 
liferous deposits)  was  in  some  sense  post- Jurassic,  rather  than  Jm*assic: 
and  probably  this  is  the  meaning  of  Mr,  King,  who  speaks  of  it  in  an- 
other passage  as  ''  late  Jurassic." 

The  lodes  which  are  referred  to  this  period  are  of  two  types :  first,  those 
wholly  inclosed  in  the  granites,  the  outbuist  of  which  accom])aiJRed  tbe 
upheaval  of  the  earlier  stratified  group,  or  in  the  metamorphosed  Jurassic 
and  sub- Jurassic  strata ;  secrondly,  those  which  occupy  planes  of  strati- 
fication or  jointure,  thus  following  in  general  the  dip  and  strike  of  the 
country  rock,  while  they  present  in  other  respects  the  indications  of  fis- 
sure veins.  The  veins  of  the  Reese  Kiver  granite  are  examples  of  the 
first  type;  many  gold  veins  of  California,  the  Humboldt  mines,  etc.,  are 
given  as  illustrations  of  the  second.  The  White  Pine  district,  the  min- 
eral deposits  of  which  are  said  to  be  inclosed  conformably  between  strata 
of  Devonian  limestone,  is  declared  to  be  *'a  prominent  example  of  the 
groups  comprised  wholly  within  the  ancient  rocks." 
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We  have  hitherto  supposed  the  strataimmediately  overlying  the  argen- 
tifexx>ns  limestone  at  White  Pine  to  be  deep-water  Carboniferous ;  bat 
their  Devonian  character  seems  to  be  demonstrated  in  the  geological 
chapter  on  that  subject  by  Mr.  Arnold  Hague^  quoted  elsewhei*e  in  this 
Toinme.  More  practically  important  is  the  assignment  of  these  deposits 
to  the  earlier  period  of  geological  disturbance.  Mr.  King  appears  here 
to  include  in  one  group  all  the  White  Pine  deposits,  the  ^^  Base  Eange  ^ 
as  well  as  ^^  Treasury  Hill ; "  yet  the  striking  distinction  in  mineralogical 
character  is  worthy  of  regard.  The  deposits  of  Treasure  Hill  are  nota- 
bly firee  from  base  metals;  audit  seems  to  me  that  in  their  present  form 
tiioy  must  be  due  to  a  secondary  action,  which  has  concentrated  and 
reoombined  the  metallic  elements  of  older  deposits.  It  should  be  added, 
however,  that  although  the  chlorides  of  Treasure  Hill  are  as  pure  as 
those  of  lender  Hill,  they  do  not  appear,  like  the  latter,  to  ^ield  in  depth 
to  such  silver  ores  as  characterize  the  j&ssure- veins  of  Rees^  lii\  or  dis- 
trict— ^ruby  silver,  for  instance.  Kor  are  they  fissure-veins,  so  livr  as  we 
can  now  decide. 

To  the  Tertiary  period  of  orographical  disturbance  are  referred  the 
Tolcanic  overflows  and  the  veins  wholly  or  partly  inclosed  in  volcanic 
rocks.  Under  this  head  Mr.  King  classes  many  important  veins  of 
Mexico,  several  of  those  which  border  the  Colorado  Eiver,  in  the  United 
States,  and,  in  general,  that  zone  which  lies  along  the  eastern  base  of 
the  Sierra  Nevada.  The  Comstock  lode  is  adduced  as  the  most  promi- 
nent example  of  this  tyi)e,  and  the  Owyhee  district  in  Idaho  is  also 
T^erred  to  it,  because,  although  in  granite,  it  presents  a  series  of  vol- 
canic dikes  which  appear  to  prove,  by  the  manner  of  their  intersections 
with  the  quartz  lodes,  that  the  latter  are  of  Tertiary  origin.  It  will  be 
seen  that  although  the  extent  and  number  of  the  deposits  of  this  class 
are  inferior  to  those  of  the  earlier  i)eriod,  they  include  some  of  the  most 
brilliant  instances  in  the  history  of  mining.  As  Mr.  King,  however, 
points  out,  many  of  the  veins  which  are  wholly  inclosed  in  the  older 
rocks  may  nevertheless  be  due  to  this  later  period  of  disturbance.  Nor 
does  he  ignore  the  bearing  of  this  thought  on  his  determination  of  the 
earlier  ]>eriod  as  Jurassic.  He  confesses  that  in  more  recent  strata, 
formed  from  debris  of  Jurassic  rocks,  ore-bearing  pebbles  have  not  been 
found;  but  he  regards  this  fact  as  a  piece  of  negative  evidence  merely. 

The  distribution  of  minei*al  deposits  east  of  the  Eocky  Mountains 
follows  somewhat  different  laws.  Here  we  have  but  one  longitudinal 
range — that  of  the  Alleghanies,  which  is  accompanied  by  a  gold-bearing 
zone  of  irregular  extent  and  value.  In  the  Southern  States  the  strata 
flanking  this  range  present  a  remarkable  variety  of  mineral  deposits. 
On  the  eastern  slope  of  the  Eocky  Mountains,  again,  occurs  what  may 
]>eriiaps  be  denominated  a  zone  or  longitudin^  series  of  coal-fields. 
But  between  these  mountain  boundaries  the  geological  formations  of 
the  country  cluster,  as  it  were,  around  centers  or  basins.  We  have 
such  a  group  in  Michigan,  another  in  the  Middle  States,  and  a  third  in 
the  Southwest. 

The  dei)osits  of  the  different  metals,  ores,  and  useful  minerals,  in  the 
country  east  of  the  Eocky  Mountains,  vary  widely  in  age.  The  ores  of 
gold,  copper,  and  iron,  in  the  pre-Silurian  schists  of  the  South:  the 
galena  and  cobalt  ores  of  the  Southwest,  and  the  copper  ores  of  Lake 
Superior,  in  the  lower  Silurian  rocks;  the  argillaceous  iron  ores  of 
New  Yorkj  and  other  States  west  of  New  York,  in  the  Upper  Silurian, 
and  the  salines  of  the  same  group;  the  bitumen,  salt,  coal  and  iron  ores 
of  the  Sub-carboniferous;  the  coal  and  iron  of  the  Carboniferous; 
the  coal,  copper,  and  barjtes  of  the  Triassic 5  the  lignites  of  the  Ore- 
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taceous,  and  the  fossil  phosphates  of  the  Tertiary  period^  are  iustances 
which  may  servo  to  show  how  great  is  this  variety.  It  is  not  within 
the  province  of  this  report  to  discuss  the  mineral  deposits  of  die 
Mississippi  Basin,  the  Appalachian  Chain,  pr  the  Atlantic  CossL  I 
shall  content  myself  with  brief  mention  of  two  points.  The  first  is  the 
greater  relative  age  of  the  metalliferous  deposits  as  compared  with  those 
of  the  inland  basin  and  the  Pacihc  slope.  On  this  side  the  i^eriod  of 
greatest  activity  in  such  formations  was  over  before  it  began  in  the 
West.  The  great  gold  and  silver  deposits  beyond  the  Bocky  Mountains 
appear  to  be  post-Devonian,  post-Jurassic,  and  even  Tertiary  in  their 
origin.  The  vast  volcanic  activity  which  aftected  so  wide  an  area  in 
Californin,  Oregon,  Washington,  Idaho,  and  Nevada,  is  not  represented 
in  the  East. 

The  other  point  is  the  peculiar  relative  position  of  our  coal  and  iron 
deposits.  This  was  eloquently  described  by  Mr.  Abram  Hewitt,  United 
States  Coiiimissioner  to  the  Paris  Exposition,  in  his  admirable  review 
of  the  iron  and  steel  industry  of  the  world.  I  cannot  do  better  than 
quote  his  forcible  words: 

The  posit  ion  of  tbo  Coal-Meosnres  of  the  United  States  suggests  the  idea  of  a  gigantie 
bowl  fined  with  treasure,  the  outer  rim  of  which  skirts  along  tho  Atlantic  to  the  Golf 
of  Mexico,  and  thence,  returning  by  the  plains  which  lie  at  the  eastern  base  of  the 
Kocky  Mountains,  passes  by  tho  great  lakes  to  the  place  of  beginning,  on  the  borden 
of  Pennsylvania  and  New  York.  Tho  rim  of  the  basin  is  fiUed  with  exliaustless  stora 
of  iron  ore  of  every  variety,  and  of  tho  best  quality.  In  seeking  the  natural  channels 
of  water  coniiuuuicatiou,  whether  on  the  north,  east,  south,  or  west,  the  coal  muist  cut  ttus 
metallift^rons  rim ;  and,  in  its  turn,  the  iron  ore  may  bo  carried  back  to  the  c*vkh  to  be 
used  in  conjunction  with  the  carboniferous  ores,  which  are  quite  as  abundant  in  the 
United  States  as  they  are  in  England,  but  hitherto  have  been  left  unwronght,  in  con- 
sequence of  tho  cheaper  rate  of  procuring  the  richer  ores  from  the  rim  of  the  basin. 
Along  tho  Atlantic  slo^y,  in  the  highland  range,  from  the  bonlers  of  the  Hudson  River 
to  the  Statir  of  Georgia,  a  distance  of  one  thousand  miles,  is  found  the  great  ma^^etic 
range,  traversing  soA'cn  entire  States  in  its  length  and  course.  Parallel  with  this,  in 
thi^  great  liiuestouc  valley  which  lies  along  the  margin  of  the  coal-field,  are  the  brown 
hematites,  iu  such  quantities  at  some  points,  especially  in  Virginia,  Tennessee,  aad 
Alabama,  as  to  fairly  stagger  the  imagination.  And,  linally,  in  the  coal  basin  is  a 
stratum  of  red  fossil iferous  ore,  beginning  in  a  comparatively  thin  seam  iu  the  Si.iw 
of  New  York,  and  terminating  in  the  State  of  Alabama  in  a  bed  15  feet  iu  thickaess 
over  whicli  tho  horseman  may  ride  for  more  than  ono  hundred  miles.  Beneath  this  K-d, 
but  still  aliovo  water-level,  are  to  be  found  the  coal-seams,  exposed  upon  uiouutaiu  sides, 
whose  Hanks  are  covered  with  magnificent  timber,  available  either  for  mining  purpo^rt 
or  tho  manul'acturc  of  charcoal  iron.  Passing  westward,  in  Ai'kansas  and  Missouri,  is 
reached  that  wonderful  range  of  red  oxide  of  iron,  which,  in  mountains  risiii'r  hunilrtHls 
of  feet  above  tlie  surface,  or  in  beds  beneath  the  soil,  culminates  at  Lake  SuiKuiuriu 
deposits  of  on^  which  excite  the  wonder  of  all  beholders;  and  returning  thence  to  tbo 
Atlantic  hli>])e,  in  tho  Adirondacks  of  New  York,  is  a  vast,  undevelopeil  region,  waterttl 
by  rivers  whose  beds  are  of  iron,  and  traversed  bv  mountains  whose  foundations  are 
laid  upon  the  same  material.  In  and  among  the  coal-beds  themselves  are  found 
scatten^d  deposits  of  hematito  and  fossiliferous  ores,  which,  by  their  i>roximity  to  the 
coal,  have  inaugurated  the  iron  industry  of  our  day.  Upon  these  vaat  treasures  tbe 
world  may  draw  for  its  supply  for  centiuics  to  come;  and  with  these  tbe  inquirer  may 
rest  contented,  without  furtlier  question— for  all  the  coal  of  the  rest  ot  the  world  might 
be  depositetl  w  ithin  this  iron  rim,  and  its  square  miles  would  not  occupy  one-quarter 
of  the  coal  area  of  the  United  States. 

This  vivid  description  rests  upon  a  geograpliical  ratlier  tlian  a  geolog- 
ical grouping.  But  it  is  none  tlie  less  intimately  connected  with  the 
underlying  geological  facts.  Its  strongest  application  is,  however, 
economical.  If  any  material  thing  may  stand  as  the  type  of  fort^e,  it  is 
coal,  the  deposits  of  which  may  well  be  called  vast  storehouses  of  i>ower— 
the  product  of  solar  activity  through  uncounted  years — ^laid  up  for  the 
use  of  man ;  and  iron,  on  the  other  hand,  may  symbolize  the  inert,  dead  mat- 
ter, awaiting  tho  touch  of  power  to  wake  it  into  efticient  life.  These  ;ire 
prime  elements  iu  our  universe  of  industry.    Take  them  away  and  our 
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present  dvilizatkm  is  anniliilated.  Pat  them  together  in  the  huutl  ci" 
WOOL  intdligent  and  mighty  nation,  and  that  nation  eonld  recall  the  vrorUl 
from  the  chaos  of  barbansm.  Bat  ther  need  each  other*  and  it  is  in  tho 
wonderfal  combination  of  both,  as  well  as  the  exhaastle^s  abuudanoe  of 
each,  that  America  finds  sore  promise  of  endmini^  power. 

Hins  East  and  West  bear  witness  of  oar  great  inheritauee  of  natunU 
wealth.  Every  period  of  geological  change  has  been  laid  under  iH>utri< 
bation  to  endow  with  rich  legacies  some  portion  of  oar  land.  Our  terri< 
tory  epitomizes  the  processes  of  all  time,  and  their  usefhl  results  to  man. 
Divided,  yet  in  a  stronger  sense  united,  by  moantain  chains  and  mightv 
livers,  our  diversified  mineral  resources  may  figuratively  repres(>ut>  as  1 
fibnnly  believe  tiiey  will  literally  help  to  secure  and  maintain  our  chainie- 
teristic  national  life,  a  vast  community  of  communities,  incaimblo  alike 
of  dissolution  and  of  centralization ;  one,  by  mutual  needs  and  afioot  ions, 
as  the  continent  is  one ;  many,  by  multiform  industries  and  forms  of  life, 
as  ihe  members  of  the  continent  are  many. 
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CHAPTER    XX. 

THE  OEIGIN  OP  GOLD  NdGGETS  AND  GOLD  DUST. 

The  following  article,  from  the  pen  of  Mr.  Andrew  Mnrray,  F.  L.  8., 
which  appeared  in  1870  in  the  London  Scientific  Opinion,  corroborates 
forcibly  the  suggestions  and  opinions  advanced  in  my  last  report  (chap- 
ter Ixi,  page  449)  upon  the  same  subject.  It  is  to  be  hoped  that  a  hy- 
pothesis so  highly  probable  as  that  of  the  solution,  precipitati(Mi,  and 
aggregation  of  gold  in  placers  may  be  subjected  to  tlie  test  of  csaeM 
experiments  and  comparisons : 

Tho  origiu  of  gold  nuggots  and  golfl  dust  is  not  so  simple  or  clear  as  at  first  sight  it 
appears  to  bo.  The  natural  explanation  of  tho  production  of  gold  dnst  is,  that  it  is  the 
golden  portion  of  tho  debris  of  rocks,  which  have  originaUy  had  gold  disseminated 
through  them.  As  the  wear  and  tear,  of  ages  has  cmmbled  into  dust  mountains  so 
composed,  part  of  the  dust  becomes  sand,  or  quartz,  or  whatever  else  the  basis  of  the 
rock  may  be,  and  the  other  part  Is  the  liberated  gold,  from  which  the  quartz  has  been 
rubbed  away ;  and  if  we  accept  this  as  the  explanation  of  the  production  of  gold  dnst^ 
the  same  hypothesis  should  explain  that  of  gold  nuggets,  which  are  found  associated 
with  it.  But  there  are  various  circumstances  whioi  it  is  difficult  to  reconcile  with 
this  theory.  One  of  these  is  the  occurrence  in  the  drift  of  nuggets  of  a  larger  size  and 
less  intermixed  with  foreign  substances  than  have  yet  been  discovered  in  any  quartz 
reef;  as  most  people  are  aware,  the  gold  in  reefs  is  usually  disseminated  in  particles 
and  strings  through  the  quartz-veins  or  rock,  instead  of  lying  in  pockets  or  masses. 
Another  still  more  remarkable  fact,  applicable  both  to  gold  dust  and  gold  nuggets,  is 
that  alluvial  gold  is  generally  of  a  higher  standard  than  that  obtained  from  the  ree6. 
It  is  needless  to  say  that  if  it  is  merely  the  gold  washed  or  crumbled  out  of  these  iee6, 
it  oncht  to  be  of  idcnflcally  the  same  standard  and  quality.  Another  objection  to  the 
dnst  being  nuTcly  the  degraded  particles  released  from  the  rock,  is  the  size  of  the  par- 
ticles— not  nuggets,  but  particles  of  dust.  Gold  being  so  much  softer  than  quartz,  its 
imrticlcs,  after  being  subjected  to  tlio  same  degree  of  attrition,  ought  to  bo  vastly 
smaller.  Although  of  greater  toughness  than  quartz,  and  possessed  of  ductility  and 
tenacity,  which  quartz  wholly  wants,  it  is  very  soft,  and,  under  the  influence  of  the 
attrition  from  running  water  and  its  accompaniments,  ought  to  be  i)ounded  and  torn 
into  the  minutest  fragments ;  but  this  is  not  so.  There  is,  moreover,  a  marked  diflfer- 
ence  in  th(^  appearance  of  the  gold  dust  from  different  drifts  in  different  countries.  In 
some  it  is  like  dust  or  sand,  in  others  it  is  like  scales.  If  subjected  to  the  same  infln- 
ences  in  all,  there  seems  no  reason  why  the  same  shape  should  not  obtain  in  all  cases. 

These  peculiarities  would  suggest  that  some  other  intluencc  than  mere  degradation 
of  gold-charged  rocks  has  been  the  agent  in  producing  gold  dust;  but  in  any  and 
every  view,  we  think  it  cannot  be  disputed  that  degradation  must  have  had  some 
share  in  tho  work.  It  is  plain  that  if  a  gold-charged  rock  is  reduced  to  gi*avel,  sand, 
or  powder,  particles  of  gold,  of  some  size  or  other,  or  gold  in  some  shape  or  other,  ronst 
form  part,  of  tho  ddbi^is.  Tlieso  gold  remnants  should  be  found  in  greater  qnantitr. 
and  in  greater  size,  tho  nearer  they  lie  to  tho  source  from  which  they  wei'e  drawn,  and 
this  wo  believe  also  to  be  tho  case.  The  general  similarity  between  cold-producing 
districts,  by  which  a  Californian  miner  could  detect  a  likely  spot  for  gold  in  Australia 
or  Kildonan,  probably  dci)end8  rather  on  the  character  of  the  mountains  out  of  which 
tho  gold  has  come  than  on  tho  mode  of  production  of  the  manufactured  dust,  if  ve 
may  call  it  so.  We  imagine  that  the  truth  will  be  found  to  be  that  the  result  is  refer- 
able to  two  causes,  only  one  of  which  may  in  some  cases  have  been  present,  in  other?, 
both.  The  lirst,  the  ordinary  process  of  degradation  and  grinding  the  rocks  to  frag- 
ments ;  tho  other,  as  suggested  by  Mr.  Sehvyn,  the  government  geologist  of  Victoria, 
that  gold  has  also  been  taken  up  in  solution  by  the  water  permeating  tne  gold-bearing 
Bocks,  and  (hat  in  passing  through  the  drift,  (n  which  minute  particles  of  gold  lav,  it 
has,  from  some  cause,  become  decomposed,  and  the  gold  held  in  solution  been  precipi- 
tated and  deposited  around  tho  most  congenial  nxidei  prcscnte<l  to  it,  wliich  would  nn- 
doubtedly  generally  be  tho  particles  or  jiieces  of  reef-gold,  or  any  other  metallic  sub- 
stances for  which  it  had  an  affinitj". 

We  lind  an  interesting  paper  on  this  subject  in  the  Transactions  of  the  Royal  Soci- 
ety of  Victoria,  1807,  by  Mr.  C.  Wilkinson,  in  which  ho  mentions  some  facts  bcarinjioa 
the  subject.  It  appeal's  that  Mr.  Daintrce,  formerly  of  the  geological  surAcy  of  Victo- 
ria^ had  on  one  occasion  i>rei)ared  for  photographic  uses  a  solution  of  chloride  of  gold, 
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leaving  in  it  a  email  piece  of  metallic  gold  niuli88olved.  Accidentally,  some  extra- 
neous snb&tanco.  6uppoBc<l  to  be  a  piece  of  cork,  bad  fallen  into  tbc  Bolution,  decompoa- 
inc  it,  and  causiuc  tue  gold  to  precipitate,  wliicb  made  a  deposit  in  the  metallic  Btate, 
as  m  the  eloctro-pTatin*^  process,  around  the  small  i)iece  of  undissolved  gold,  increas- 
ing it  in  size  to  two  or  three  times  its  original  dimensions.  Considering  this  accidental 
experiment  of  Mr.  Daintree's  as  in  some  measure  supporting  Mr.  Selwyn's  theorr,  Mr. 
TVUkinsoii  followed  it  up  by  a  few  simple  experiments  in  the  same  direction,  which  he 
details  in  his  paper.  In  his  experiments  a  small  chip  of  wood  was  generally  used  as 
the  decomposing  agent.  In  one  instance  he  used  a  piece  of  leather.  All  through  the 
wood  and  leather  gold  was  disseminated  in  fine  particles,  and,  when  cut  through,  the 
ebanu^eristic  metallio  luster  was  highly  reflected.  From  various  experiments  it 
would  appear  that  organic  matter  is  the  necessary  chemical  agent  for  dccomx'osin^  a 
Bolntion  of  the  chloride  of  gold  in  order  to  precipitate  the  gold  as  a  coherent  coatmc 
around  a  nucleus ;  and  that,  so  far  as  Mr.  Wilkinson  had  yet  tne<l,  iron,  copper,  ana 
anenical  pyrites,  galena,  antimony,  molybdenite,  blende,  wolfram,  and  metallic  gold 
constitute  essentially  favorable  nuclei  to  determmo  this  chemical  reaction.  It  is  to  be 
observed,  too,  that  organic  substances,  such  as  fragments  of  wood^  roots  of  trees,  etc., 
occur  abundantly  in  the  gold  drifts  of  Australia.  If  water  holdmg  gold  in  solution 
eirenlates  through  the  rocks  and  drifts,  all  the  conditions  necessary  for  the  production 
of  sold  dust  and  nnggcts  by  deposit  aro  present.  Does  the  water  so  circulating  now 
hold  gold  in  solution  T 

One  would  think  it  would  not  be  difficult  for  a  chemist  in  Australia  or  California  to 
determine  the  fact  by  direct  experiment,  but  it  does  not  appear  that  it  has  ever  been 
tried-  Mr.  C.  Wilkinson,  however,  quotes  facts  which  lend  probability  to  the  view 
that  when  t<he  trial  is  made  the  question  >vill  be  solved  in  the  afllrmative.  In  testing 
a  solid  mass  of  iron  pyrites  Mr.  Daintree  found  gold  throughout.  The  mass  retained 
the  structure  of  a  tree  stem,  in  which  the  organic  structure  was  replaced  by  pyrites. 
It  had  been  taken  from  the  Ballarat  drift,  and  the  same  experiment  was  repeated  by 
Mr.  Kewbnr>',  the  geological  survey  analyst,  on  another  stem  taken  from  the  same 
dziit,  with  a  like  resnlt.  Gold  in  such  deposits  assumes  a  mammillary  fonn,  which  ap- 
pears analogous  to  that  presented  by  the  surface  of  nuggets — a  point  of  some  import- 
ance^ for,  in  the  first  place,  it  is  a  question  whether  a  mammillary  surface  is  the  kind 
of  surface  that  would  l>e  produced  by  abrasion  and  attrition ;  and,  in  the  next  place, 
abrasion  or  attrition  can  certainly  have  nothing  to  do  with  its  appearance  in  these 
flidden  petrifactions.  Wo  cannot  avoid  attaching  the  greatest  importance  in  relation 
w  the  question  to  the  presence  of  gold  in  pyrites  that  has  been  formed  in  wood  imbed- 
ded in  auriferous  drifts.  The  golcf  must  have  been  in  solution  when  so  dei>osited,  and 
eyerything  will  then  depend  on  the  ago  of  tho  so  petrified  wood.  If  rontemi>oraneon3 
with  the  drift,  the  question  is  answered.  Another  fact  to  the  same  effect  is,  that  some- 
times gold  incloses  a  nucleus  of  brown  iron,  etc.  This  is  obviously  quite  inconsistent 
with  such  pieces  of  gold  having  been  abraded,  as  they  are  out  of  crumbling  rocks ; 
such  nucleated  pieces  of  gold  arc  never  found  in  reefs.  It  is  the  old  puzzle  of  a  reel  in 
a  bottle.  In  relation  to  tuis  we  may  remark  that  we  believe  that  nnggets  havo  never 
been  fonnd  in  the  gold-fields  of  Brazil.  Wo  have  the  authority  of  Mr.  llarding,  a  gen- 
tleman well  known  for  his  great  practical  knowle<lgo  of  gold  mines  and  mining  in  that 
eoantr>',  that  he  never  met  with  nor  heard  of  a  ungget,  properly  so  called,  in  all  his 
many  year?*'  i'Xperience  in  the  ^old  district  of  Brazil  :^ut,  on  tne  other  hand,  it  is  there 
almost  invariably  fonnd  in  veuis  in  connection  witn  or  in  the  vicinity  of  some  other 
metal,  gencnilly  iron.  In  what  is  probably  the  most  prolifio  mine  of  gold  that  has  over 
been  known  inthe  whole  world,  that  of  San  Juan  del  Key,  (tho  value  of  which  was  not 
lonff  since  so  seriously  depreciated  bv  tho  accidental  destruction  by  fire  of  tho  wooden 
ladders,  supports,  and  machinery,)  the  gold  is  found  in  a  matrix  of  porous  iron  or  ag- 
glutinated iron  sand,  called  Jacotinga,  which  consists  of  a  bed  or  vein  not  a  foot  in 
width,  but  so  incredibly  rich  that  on  one  occasion,  when  our  informant  was  on  a  visit 
to  the  manager,  thcro  was .  brought  in  on  an  assiette,  as  a  sort  of  dessert  for  the  eyes 
after  dinner,  a  lump  of  gold  ore  that  had  been  extracted  that  day  from  tho  mine.  It 
was  about  the  size  of  a  large  fowl ;  not  so  big  as  a  turkey,  but  bigger  than  a  duck.  It 
was  a  mass  of  Jacotinga  iron,  with  gold  all  mingled  and  streamed  through  it.  Tho 
gold,  when  afterward  extracted,  was  found  to  amount  to  30  pounds  weight.  On  tho 
previous  day  the  amount  of  gold  <ibtained  from  tho  Jaootinga  had  been  67  pounds,  and 
on  the  day  following  130  poundrt.  equal  in  value  to  about  £o,000.  We  only  mention  it 
as  a  corroborative  instance  of  the  concurrent  presence  of  gold  and  iron.  Lastly,  as 
pointed  out  by  Mr.  Wilkinson,  it  must  be  admitted  that  the  fact  that  gold  may  be 
greatly  purified  by  dissolving  and  reprecipitating  it,  is  very  suggestive  of  the  gen- 
erally higher  standard  of  alluvial  over  reef  gold  being  due  to  a  simuar  cause 
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CHAPTER  XXL 

THE  BULLION  PRODUCT. 

The  difficulty  of  ascertaining  the  production  of  gold  and  silverinSiis 
country  is  peculiarly  great,  by  reason  of  the  lack  of  organized  rnrnuB 
and  the  extent  of  the  field  through  which  our  mines  are  scattered,  as 
well  as  the  nature  of  the  industry  itself,  and  the  motives  which  inflnenoe 
the  minds  of  those  engaged  in  it  to  withhold  fh>m  publication  the  M 
and  true  account  of  its  results. 

When  I  entered  upon  my  duties  as  commissioner  of  mining  statistics 
I  gave  this  subject  careful  attention.  My  predecessor  had  presented 
estimates  of  bullion  production^  involving  confessedly  a  large  excess 
over  the  amount  actually  accounted  for  by  the  statistics  of  either  ex- 
press shipments,  exports  and  coinage,  or  the  bullion  tax.  He  had  recom- 
mended the  collection  of  accurate  and  comprehensive  returns  throogb 
resident  agents  in  the  mining  States  and  Territories— a  system  which 
was  not  practicable  then,  and  has  not  been  practicable  since,  on  acoonnt 
of  the  limited  funds  appropriated  for  the  work.  So  &Tj  however,  as  cir- 
cumstances would  permit,  I  have  pursued  the  policy  of  obtaining  from 
exi>erts  in  different  regions  estimates  of  such  portions  of  the  productioii 
as  were  not  covered  by  detailed  and  accurate  returns,  using,  moreover, 
my  own  judgment,  based  upon  extensive  annual  journeys  of  observa- 
tion, in  the  modification  of  such  estimates  as  I  had  reason  to  beUeve 
were  without  sufficient  foundation.  The  elements  entering  into  con- 
clusions of  this  character  are :  the  reports  of  production  from  single 
leading  mines;  the  express  shipments  of  bullion;  the  rates  charged  by 
express  companies ;  the  number  of  miners,  white  and  Chinese,  and  the 
respective  wages  paid;  the  number  and  capacity  of  stamps  running; 
the  cost  of  mining  and  reduction,  etc.  The  aggregate  product  of 
bullion  thus  obtained  is  of  course  merely  a  rude  estimate.  It  has  never 
been  put  forward  as  anything  else,  and  I  do  not  feel  called  upon  to 
defend  its  accuracy. 

As  I  committed  the  error  of  including  my  estimate  of  bullion  in  the 
introduction  to  my  report  of  last  year,  which  "was  set  up  and  stereotjiied 
several  months  before  the  last  pages  went  to  press,  it  does  not  agree 
with  later  estimates  in  the  different  chapters  of  the  report.  Thus  Oregon 
and  Washington  are  credited  on  page  7  with  a  product  of  $4,000,0^; 
on  page  205,  their  aggregate  production  is  stated  as  $3,000,000.  Again, 
Montana  is  credited  on  page  7  with  812,000,000 ;  on  page  317  this  is 
corrected,  and  the  cause  of  the  enor  explained,  while  the  product  is  cut 
down  to  ^0,000,000,  on  the  strength  of  later  reports  as  to  the  effect  of 
drought  on  the  gulch  mines.* 

But  all  the  excess  of  gold  attributed  in  the  introduction  to  my  last 
report  to  Oregon,  and  more  than  a  million  of  the  excess  in  the  earlier 
estimate  for  Montana,  (made  in  September,  and  based  on  the  product  of 
the  fiscal  year,  without  foresight  of  the  excessive  drought,)  belonged 
properly  to  California.  For  I  have  never  been  able  to  get  direct  returns 
firom  all  the  mining  districts  of  that  State.  The  attempts  which  have  been 
made  are  detailed  in  a  former  report ;  and  it  is  the  experience  of  all  who 

*  I  declared  (p.  317)  that  $9,000,000  seemed  to  mo  too  smaU  a  figure.  Tho  snrveyor 
general's  official  estimate  for  the  year  was  $10,000,000.  My  investigations  this  year, 
howovcTj  corroborate  the  correspondent  who  sent  me  tho  smaller  estimate. 
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ndertaken  to  obtain  such  information  in  California  tliat  the  task  is 
[gb  an  impossibility.  The  San  Francisco  press,  noted  for  its  enter- 
n  statistical  matters,  contents  itself  with  xiresenting  annually  the 
ts  of  the  express  companies,  the  coinage  at  the  mint,  and  the  ship- 
)f  bars,  data  which  give,  within  a  certain  percentage,  the  amount  of 
ecions  metals  received  at  San  Francisco.  I  have  nsaally  dedncted 
:his  aggregate  the  amounts  due  to  Arizona,  Nevada,  Oregon, 
ington,  Idaho,  and  Montana,  (not  the  whole  product  of  all  these 

and  Territories,  but  the  portion  sent  to  San  Francisco,)  andcred- 
alifomia  with  the  rest.  That  this  gives  a  fairer  result  than  could 
ained  by  a  direct  inquiry  may  be  seen  from  the  ill  success  of  the 
mt  marshals  under  the  Census  Bureau,  the  aggregate  of  whose 
s  of  gold  product  in  California,  submitted  to  me  in  January,  1871, 
itween  $8,000,000  and  $9,000,000  for  the  whole  State,  and  for  the 
of  the  year  ending  June  1, 1870. 

owing  the  plan  above  mentioned,  I  obtained  for  California  the  sum 
,000,C<)0,  which  agreed  with  my  own  Observations  of  the  depressed 
ion  of  the  placer  mines  in  many  districts,  and  of  certain  other 
1  operating  to  produce  local  diminution  of  product.  But  this 
te  was  too  low,  because  the  amounts  subtracted  for  Oregon  and 
na  were  too  high.  The  table  given  in  my  introductory  letter  last 
\  therefore  to  be  rejected,  as  contradicted  by  the  later  evidence  of 
dy  of  the  report.  I  regret  that  attention  was  not  more  distinctly 
to  this  fact  in  the  appendix ;  but  the  truth  is,  that  I  did  not  keep 
d,  as  the  voluminous  work  passed  through  the  press,  the  whole  of 
parts  which  had  gone  beyond  my  reach ;  and  the  corrections  made 
ater  evidence,  in  the  chapters  on  Oregon,  Montana,  etc.,  were  in- 
ed  without  proper  regard  to  their  bearing  upon  what  had  been 
undreds  of  pages  before, 
be  estimate  of  bullion  product  for  1869  had  been  the  last  instead 

first  thing  in  the  report,  it  would  have  been  conformed  to  these 
tions.  I  can  now  only  introduce  the  corrected  table  ad  my  esti- 
br  1869 : 

mia $22, 500, 000 

ia 14,000,000 

n  and  Washington 3, 000, 000 

7,000,000 

»na 9, 000, 000 

ido  and  Wyoming 4, 000, 000 

iexico 500, 000 

la 1,000,000 

ber  sources 500, 000 

Total 61,500,000 


term  ^^  all  other  sources,"  which  I  have  retained  from  the  reports 
predecessor,  does  not  very  definitely  show  the  meaning  intended, 
item  includes  the  product  of  precious  metals  east  of  the  Bocky 
[iains,  and  also  a  small  margin  of  compensation  for  underestimates 
(ingle  States  or  Territories, 
following  is  my  estimate  of  the  product  of  1870 : 

mia $25,000,000 

iua 9, 100, 000 

6, 000, 000 

1,300,000 
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Arizona • $800, 000 

Oregon  and  Washington 3, 000, 000 

Colorado •  —  3. 075,000 

Wyoming 100, 000 

Nevada 16,«K),000 

New  Mexico 500,000 

Other  Bources ^ 525,  DUO 

Total 06,000,000 


All  the  above  items,  except  the  first  and  last,  are  based  upon  direct 
and  positive  evidence,  collected,  sifted,  and  weighed  with  my  best  care 
and  jndginent.  The  product  of  California  is  obtained,  as  usual,  by  a 
series  of  deductions  from  the  receipts  of  bnlliou  at  San  Francisco.  I 
have  no  better  way,  since  it  would  be  absnrd  to  accept  the  results  of 
dii'ect  inquiries  in  that  State  as  covering  the  whole  product.  Such  a 
course  would  put  California  down  to  about  $9,000,000,  which  I  should  con- 
sider outrageously  unjust.    I  believe  that  my  estimate  is  nearly  correct. 

These  results  are  obtained  without  reference  to  the  statistics  of  coin- 
age and  export,  and  largely  exceed  the  aggregate  of  those  two  items. 
According  to  some  writers,  however,  the  total  annual  product  of  bnlliou 
may  be  closely  approximated  by  merely  adding  together  the  coinage  of 
domestic  gold  and  silver  at  the  mint  and  its  branches,  (or  the  deposits 
for  coinage  less  the  amount  returned  to  depositors  in  bars,)  and  the  ex- 
ports of  bullion  of  native  production.  I  do  not  agree  with  this  view, 
and  I  shall  give  at  some  length  my  reasons  for  dissent.  The^e  may  be 
classed  under  two  general  heads:  first,  the  imperfectiou  of  the  data 
afi'orded  for  an  accurate  calculation  of  either  coinage  or  exportation ; 
and  secoud,  the  inadequacy  of  the  method  itself.  I  need  scai'cely  add, 
that  if  I  had  not  become  sincerely  convinced  on  these  points,  I  should 
certainly  have  saved  myself  much  independent  labor  and  research,  and 
adoi)ted  the  (!Oinparatively  very  cheap  and  easy  systeui  of  studying  the 
mining  industry  and  its  results  bv  means  of  mint  and  custom-house 
reports. 

I  will  first  give  some  tables,  constructed  on  the  method  referred  to, 
and  show  their  deficiencies. 

The  following  figures  for  the  domestic  deposits  of  gold  and  silver  for  coin- 
age areol)tainedbytakingfromtableC(nowr>)  thereportsof  the  Director 
of  the  iVIint,  the  deposits  at  the  Philadelphia  and  San  Francisco  mints,  and 
adding  the  amount  of  fine  bars  received  at  the  Mint  in  Philadelphia, as 
shown  in  table  A.  It  would  be  easy  to  show  that  this  does  not  give  an 
exact  result,  since  no  account  is  taken  of  the  fine  bars  pix>duced  at 
Philadeli>hia,  nor  of  the  foreign  origin  of  a  portion  of  the  fine  bars  de- 
posited at  San  Francisco,  or  sent  from  New  York  to  Philadelphia,  nor 
of  the  Uiitive  origin  of  a  i)ortion  of  the  jewelers'  bullion ;  but  it  is  the 
best  that  can  be  done  Avith  the  Mint  reports  as  they  are  at  present  made 
out.  The  amount  of  silver  bars  produced  at  San  Francisco  is  deductcil 
from  the  reported  deposits  at  that  place,  and  for  1800  and  1870,  the 
amount  of  fine  silver  bars  sent  to  Philadelphia  evidently  including  a 
large  portion  of  foreign  origin,  I  have  taken  instead  the  amount  pro- 
duced at  New  York,  as  involving  less  error. 

The  figures  of  the  exports  of  bullion  are  compiled  from  the  rei)orts  of 
the  Bureau  of  Statistics  of  the  Treasury  Department : 
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^2e  of  dawMsUe  ctnnage  deponts  and  exports  of  domestic  bullion  for  the  fiscal  years  ending 

June  30, 1866, 1867, 1868, 1869,  and  1870. 


186& 

1867. 

1668. 

1869. 

187a 

MMlitll.  PX>M ^ 

127,286,596 
20, 731, 473 

127,327,508 
13, 867, 641 

$18,292,793 
23,984.031 

119,894,792 
13, 584, 407 

$19, 182, 649^ 

Wrt^JI.      ff^OW    .........«.«T T 

15^814,  lOd 

nrotai  fttid ..........  ....,*., 

48, 018, 069 

41, 195, 149 

412,376,814 

33, 479, 199 

34, 996, 757 

Dosits.  sHver. ............. .... 

450,939 
10,832,849 

890,733 
15,853,530 

938,666 
12,865,237 

798,331 
13, 573, 427 

1,320. 6 15t 

11, 784, 864 

Total,  silTftr ^ . . , » -  - 

11,283,788 

16,744,263 

13,803,903 

14,371,758 

13^  105, 479 

tad  depodta,  gold  and  silver 

27.737,535 

28,218,241 

19,231,459 

20.693,123 

20,503,264 

tal  exports,  gold  and  silver 

31, 564, 322 

29,721,171 

36,849.258 

27, 157, 834 

27,508,972 

and  total,  gold  and  silver  depos- 
ta and fticDorts ^--,,^-  - 

59,301,857 

57,939,412 

56, 080, 717 

47, 830, 957 

48, 102, 236 

'  Including  deposits  at  Carson  City,  (less  $66,  fine  bars  prodnced  there.)    A  dedaction  has  been  made 
$1,874,458,  Japanese  gold,  received  as  domestic  at  the  San  Francisco  mint. 

The  sam  of  domestic  deposits  at  Philadelphia,  San  Francisco,  Carson  City,  and  the  fine  bars  from 
tw  York.  The  table  on  pafce  43  of  the  Director's  report  for  1870  erroneously  omits  Carson  City.  I  am 
•eed  to  assome  that  the  9707,400,  silver  bars  of  the  >evr  York  ass-ay  office,  were  sent  to  Philadelphia 
*  coinage,  as  there  is  no  means  of  separating  the  small  amount  returned  to  depositors. 

The  Alta  California  of  Febroary  17,  1871,  makes  the  following 
>servations: 

The  true  mode  of  getting  at  the  prodnction  has  been*  pointed  out,  and,  for  the  last 
c  years,  we  have  annaafly  given  the  production  of  this  coast  as  received  ut  San 
rancisco.  The  method  is  tne  same  as  that  adopted  in  regard  to  the  cotton  crop  and 
her  great  staples.  It  is  by  ascertaining  how  mnch  cotton  is  exported,  how  much 
imed  and  destroyed,  and  how  much  is  taken  by  the  manufacturers.  The  result  is 
Icen  by  the  world  at  large  as  the  cotton  crop.  It  would  not  shake  confidence  in  the 
pires  if  some  statistical  neophyte  were  to  obiect  that  some  cotton  is  used  to  stuff  into 
ioplc^s  ears  when  they  have  the  earache,  and  is  therefore  not  thus  accounted  lor.  So 
itn  gold  and  silver.  The  world  knows  that  raw  bullion  is  of  no  use  to  the  producer ; 
must  be  turned  into  coin,  or  sold  as  bars.  In  either  case  the  whole  quantity  is 
nctically  accounted  for — that  is,  all  the  gold  and  silver  which  affects  the  markets  of 
le  world  comes  to  light  in  this  manner.  The  production  of  the  metals  in  the  United 
rates  has  been,  for  five  years,  as  expressed  in  the  following  table,  showing  the  net 
nocmt  of  dome^ic  gold  and  silver  deposited  at  mint  and  turned  into  coin,  and  the 
nonnt  of  bars  of  gold  and  silver  exported  by  official  return : 


Year. 


66 
67 
68 
60 
70 


Deposited  at  mint. 


Domestic  bars  exported. 


Gold. 


127.095.547  93 
37, 327, 502  00 
16, 713, 1225  33 
19,403,064  30 
18,937,669  00 


SOver. 


•80,509  74 
474, 645  08 
649,388  66 
300,870  66 
644,803  17 


Gold. 


$30, 731, 473 
13,867,641 
23.984.031 
13,  5tM,  407 
15, 814, 108 


Silver. 


$10, 833, 849 
15, 85:),  530 
13, 865, 147 
13,573,427 
11, 784, 864 


Year. 


166 

167 

«8 

169 

170 

Average 


Prodnction. 


Gold. 


•47.837,090  93 
41, 195, 143  00 
40,696,346  33 
32,066,451  30 
34, 741, 777  00 


39, 489. 323  71 


HEx.10- 


^ 


Silver. 


•10,913,358  74 
16, 328, 175  08 
13, 514, 535  66 
13,874,397  66 
13,438,667  17 


13,411.806  86 


TotaL 


Gold  and  sUver. 


•58, 740, 379  67 
57, 523, 318  08 
54,310,781  99 
46, 860. 748  96 
47, 170. 444  17 


53.901,134  57 
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There  are  two  leading  difiturbin)^  elements  in  this  manner  of  ^tting  at  the  prodnction 
of  a  single  year ;  one  is  the  quantity  of  imported  gold  turned  into  relinetl  bars  and  de- 
posited at  mint,  and  there  receivctl  as  domestic  gold.  In  the  year  1870,  $1.*274^ 
Japanese  gold  was  so  turned  in,  but  has  been  deducted  in  tho  table.  Tho  other  element 
is  the  irregularity  of  the  export  of  bars.  If  all  tho  bars  produced  in  one  year  were  ex- 
ported, and  only  those,  each  year's  return  would  give  each  year's  product.  This,  how- 
ever, is  not  the  case;  as  thus,  in  1866,  there  commenced  at  tho  New  York  assay  office  an 
operation  of  lending  public  money  to  certain  parties  on  unparted  bars,  which  caoied 
the  i-etention  of  those  bars  in  the  assay  office,  and  their  omission  in  the  report  for 
coinage.  The  exports  of  gold  bars  for  the  year  were,  therefore,  by  so  much  less,  tbu 
making  tho  production  appear  less.  That  operation  was  continued  until  the  spring  of 
1^0,  wlien  Mr.  Boutwell  broko  it  up,  and  the  bars  were  exported,  thus  apparently 
swelling  the  production  of  1870.  It  is  also  the  case  that  bullion  remains  in  the  bands 
of  the  bullion  dealers  at  the  endt)f  the  fiscal  year,  to  be  exported  in  the  next.  But  the 
average  of  five  years  covers  all  those  disturbing  causes,  and  gives  a  prodnction  of 
$30,4^,323  71  of  ^old,  and  of  $52,901,134  57  gold  and  sUver;  and  there  has  been  i 
gradual  annual  decline  in  it.  It  will  bo  observed  that  the  year  1867^  that  in  which  tbe 
apparent  production  was  lessened  by  the  retention  of  bars  in  the  New  York  assay  officer 
the  amount  is  given  at  $41,013,997  gold.  In  tho  report  of  Mr.  Browne,  uiiuiug  coDimis, 
sioncr  for  that  year,  we  find  (page  2b0)  the  return  of  the  Internal  Revenue  ConiinissioDe- 
for  that  calendar  year,  giving  tlie  gold  product  in  coin  value,  paid  tax,  at  $45,161,050. 
The  diiTereuco  of  about  $4,000,000  is  that  of  bars  retained  at  the  New  York  assay  ofSce. 
The  total  in  the  table  of  gold  and  silver  is  $57,523,318  08:  that  in  tho  revenne  return  is 
$58,175,047— a  difference  of  $051,729.  The  Secretary  of  the  Treasury  estimated  lor  that 
year  in  his  report  (page  3)  the  production  at  $75,000,000— a  difference  of -$16,824,953.  The 
mode  we  have  iulopted,  it  v»'ill  be  seen,  covers  all  the  gold  product  that  comes  practi- 
cally into  the  service  of  tho  public,  and  the  results  may  be  safely  taken  as  the  actoal 
product  of  the  precious  metals. 

I  shall  Lave  occasion  presently  to  consider  the  argument  involved  Id 
these  remarks  j  but  I  wish  first  to  call  attention  to  the  tabic  of  deposits 
of  gold  and  silver,  which  differs  greatly,  especially  in  the  item  of  silver, 
from  the  one  I  have  just  given.  The  writer  in  the  Alta  seems  wholly 
unconscious  of  any  inaccuracy,  and  declares  the  figures  in  question  to 
be  the  net  amounts  of  gold  and  silver  deposited  at  the  Mint  and  turned 
into  coin.  In  reality,  they  do  not  appear  in  the  Director's  reports,  bat 
are  obtained  by  deducting  the  total  deposits  of  United  States  coin, 
jewelers'  bars,  foreign  coin,  and  foreign  bullion  from  the  total  coinajre 
(excluding  bars)  of  the  Mint  and  branches.  This  is  assuming  that  all 
the  deposits  under  the  four  above-mentioned  heads  are  turncid  into  coin, 
or,  ill  other  words,  that  all  the  fine  bars  produced  at  the  mints  and  assay 
ofiices  are  from  domestic  bullion  only.  This  assumption  is,  a  jyriori, 
unreasonable ;  and  I  have,  by  inspection  of  the  oflicial  (unpublished) 
records  of  the  Mint,  proved  it  to  be  false  in  fact.  The  deposits  at  the 
New  York  assay  oflice,  for  instance,  are  entered  in  a  descriptive  list,  and 
opposite  to  each  of  them  is  a  memorandum  of  the  manner  of  pa\'ment, 
whether  in  bars,  gold,  or  silver  coin.  Unfortunately  this  distinction  is 
carried  no  further;  and  the  consolidated  returns  contain,  therefore,  the 
domestic  and  other  deposits  in  separate  aggregates,  and  the  coinage  and 
bars  in  separate  aggregates;  but  there  is  no  way  of  determining  how 
much  of  each  class  of  deposits  is  turned  into  coin  and  how  much  into 


the  total  coinage,  to  obtain  the  domestic  bullion  coined,  is  wholly  untnist- 
worthy.  The  method  I  have  followed  in  the  first  table  given  is,  in  my 
opinion,  superior  in  accuracy;  but  no  possible  manipulation  of  the 
Director's  reports  can  give  correct  results  on  these  points,  so  long  as 
those  reports  continue  to  be  constructed  as  at  present. 

l^ut  these  tables  are  inconvenient  for  purposes  of  comparison,  be- 
cause they  rel'cr  to  the  fiscal  instead  of  the  calendar  year.  I  have 
received^  however,  from  the  diflerent  mints  and  assay  olUces  figures 
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iting  to  calendar  years,  T^hicli  I  will  give  here,  both  for  their  present 
>lication,  and  because  I  know  from  personal  experience  that  this 
asting  of  the  ordinary  inconvenient  term  will  be  welcome  to  many 
itisticians.  Fortnnately,  a  system  of  quarterly  rei>orts  has  now  been 
Toduc^,  so  that  in  future  the  mint  tables  can  be  much  more  readily 
alyzed. 

For  the  following  reports  I  am  indebted  to  Hon.  James  Pollock,  Di- 
stor  of  the  Mint  at  Philadelphia :  Mr.  Henry  JP.  Eice^  superintendent 
tiie  branch  mint  at  Carson  City ;  Mr.  Jacob  F.  L.  Schirmer,  assayer  of 
d  branch  mint  at  Denver ;  Mr.  Calvin  J.  Cowles,  sijssayer  of  the  branch 
Dt  at  Charlotte ;  and  Messrs.  Edelmann,  Conant,  and  Floyd,  of  the 
rw  York  assay  ofiSce.  Inquiries  addressed  to  the  superintendent  of 
d  San  Francisco  branch  mint  were  not  answered,  and  I  have  taken 
d  figures  referring  to  that  institution  from  the  Commercial  Herald  and 
ta  Galifomia,  of  San  Francisco : 

HINT  OF  THE  UNITEB  STATES  AT  PHILADELPHIA. 

Calendar  year  18G7 : 

Gold.  Silver. 

ited  States bnllion $4,636,334  06  $224,313  08 

trelers' bars, etc 153,471  03  27,248  48 

r^gn  bumon 361,126  83  13,485  53 

Total  deposits : 5,150,931  92 

Lessfinebars 93,999  39 

Amonntof  coinage..'. 5,056,932  53 

Calendar  year  1868 : 

ited  States  bnUion 1,684,655  44 

ivelers' bars, etc 166,532  79 

reign  bnmon 416,220  13 

Total  deposits 2,267,408  36 

Lessfine  bars 104,901  89 

Amonnt  of  coinage 2,162,506  47 


ac 


Calendar  year  1869 : 

lited States boUion 3,040,884  21 

Brelcrs' bars, etc 164,980  66 

reign  bnlUon , 609,547  43 

Total  deposits....' 3,815,412  30 

Lessfine  bars 164,630  15 

Amonnt  of  coinage 3,650,782  15 


Calendar  year  1870 : 

ited  States  bnUion , 2,911,043  78 

peelers' bars, etc 166,886  00 

reign  bumon 421,849  07 

Total  deposits 3,499,778  85 

Lessfine  bars 125,200  42 

Amonnt  of  coinage 3,374,578  43 


265,047  09 
4,424  14 

260, 622  95 

380,683,25 
30,928  27 
22, 161  81 

433,773  33 
4,799  17 

428,974  16 

* 

1, 062, 847  26 
38,022  25 
14,777  00 

1, 115, 646  51 
194,641  64 

921,004  87 

1, 023, 044  01 
18, 060  52 
37, 172  13 

1,078,270  66 
203,267  38 

875,009  28 
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Tlie  coinage  at  the  braoch  mint  in  tliis  dty  for  the  year  1870  compans 
vith  tlLat  in  1867, 1SC8,  and  1369,  as  follows: 


JUDII7  .. 

^^^^:; 

July 

Scomber 

NoTsmbBt 
Deoembsr. 


tta.BOt 
mODO 


a«s,(wi) 


The  nmoaut  of  coiu  turned  oat  by  the  branch  mint  in  this  city  dumg 
the  year  1870  has  never  been  exceeded  bat  twice,  viz:  in  1855  and  18j& 
In  the  former  of  those  years  the  coinage  amonnted  to  (21,121,752,  and  ' 
in  1856  to  $28,516,147.  The  coinage  for  1870  is  $5,991,450  in  exoesBof 
that  for  1869.  When  the  new  building,  now  in  process  of  erectioa,  shall 
have  been  ^nisbed,  greatly  enlarged  and  needed  faciUties  will  be  avul- 
able,  and  the  work  can  be  prosecuted  with  fi»r  more  dispatch,  regntari^, 
and  less  waste.  The  entire  coinage  of  the  branch  mint  since  its  organi- 
zation, in  1854,  has  been  $291,877,163. 

The  deposits  at  the  branch  mint  since  1866 -are  given  by  a  San 
Francisco  jtaper  as  follows: 

1866 $17, 6i;,fl:c 

1867 19,  265, 37e 

1868 17, 3C7, 000 

1869 15, 502, 457 

1870 20, 492, 055 

According  to  another,  slightly  different  account,  the  deposits  of  1S70 
amounted  to  $20,473,711  90,  of  which  $7,644,594  48  was  received  as 
native  bullion  at  the  mint,  and  812,820,117  42  vrss  deposited  first  at 
the  San  Francisco  Assaying  and  Refining  Works,  and  afterward  sent 
to  the  mint  aa  fine  bars.  Up  to  the  close  of  July  the  mint  refined  its 
own  gold  deposits ;  since  that  time  it  has  sent  (up  to  January  1,  1871) 
to  the  private  refinery  alluded  to,  $3,614,443  21,  and  received  it  again, 
with  $5,431,944  55  of  fine  bars  besides,  from  that  establishment. 

In  calculating  domestio  deposits  for  the  year  1870,  a  deduction  is  to 
be  made  (on  the  authority  of  the  Alta  California)  of  $1,274,458  Japanese 
gold,  refined  at  the  works  alluded  to,  and  included  in  the  mint  returns 
erroneously  aa  domestic  gold. 
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Tahmlar  tUUemaU  of  gold  and  $ilver  huUioH  deposited  and  parted  at  the  United  States  branch 

fniiU,  Ckurson  City,  Nevada,  during  the  calendar  year  1870. 


Month. 


IMal. 


Gold. 


Doposita. 


Parted  ftx>m 
silver. 


$13,600  38 

4,S28  00 

30.499  73 

90,446  18 

17, 897  97 

14, 633  98 

11,654  39 

4,884  09 

5. 310  18 

6,554  45 

3,840  04 

15,536  76 


148,076  05 


$1, 564  75 

4,738  88 
1,931  80 
8,615  83 

13,984  39 
83  59 
486  31 
9,065  65 
1, 741  00 
1, 813  73 
6»839  49 

113,451  16 


65,055  54 


Silver. 


Deposita 

and 
porcbaaea. 


13,093  76 
3,155  99 
6.070  30 
8,173  40 
5,716  58 
8,063  13 
6, 437  79 
1,974 
8d0 
1,431 
8,317  65 

16,095  75 


66 
16 
44 


57, 319  54 


SECAFITULATION. 

Gold.  Silver. 

of  dapocltB 1148,076  05  157,319  54 

Aaooiii parted  from  silver 65,055  54  


Total. 


813, 131  59        57, 318  54 


Total  amonni  of  gold  and  sOver , 6370.351  13 

SttUement  Aowing  number  of  pteoes  coined  of  each  denomination  at  the  United  States  branch 

mint,  Carson  Cityj  Nevada,  during  the  calendar  year  1870. 


Month. 


JfovoBiber 
Beoember. 


(gold  bar).. 


Total 


Denomination  and  nnmber  of  pieces  coined— Gold. 


Double  eai^e. 


1,333 
398 

1,137 
463 


460 


Eagle. 


1,644 


795 
804 
805 


1,300 
440 


790 


Half  eagle. 


400 
760 
730 


8,530 


530 
735 


8,000 


3,790 


5,906 


1 


7,675 


Value 


$10, 440  00 

38, 640  00 

19. 710  00 

88,430  CO 

17,390  00 

13,650  00 

33,300  00 

7,050  00 

3,035  00 

7,800  00 

10,000  00 

66  05 


173,301  05 


Statement  showing  number  of  pieces  coined,  of  each  denomination,  at  the  United  States  branch 

mint,  Carson  City,  Nevada,  during  the  calendar  year  1870. 


Month. 


Febniary.. 

March 

April 

Mij 

Jane 

July 

Angnst . . . 

September 

October... 

November 

December. 


Total. 


Denomination  and  number  of  pieces  ooinodr-Silver . 


Dollar. 


3,747 

4,491 

500 

600 

8,890 


304 


13;  463 


Half  dollar. 


3,000 
5,500 
5,300 
83,887 
5^800 
1,650 
1,680 
3,100 
6,700 

54,617 


Quarter  dollar. 


3,540 
1,400 


3,400 


8,340 


Value. 


13,747  00 

4, 491  00 

3,3&'^  00 

3,700  00 

5,470  00 

11,  443  SO 

4, 054  00 

835  CO 

840  00 

1,550  00 

3. 350  00 

ITeSG  00 
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BBCAFITULATIOIf. 


"So.  pieces  gold. 

Value. 

No.  pieces  direr. 

Value. 

Total  No.  pieces. 

VahML 

17,373 

1173, 301  05 

75,419 

•41,855  50 

93,79S 

1815^  U6  S3 

DenoHU  of  gold  and  silver  bullion  at  the  United  States  brandi  mini  at  Denver  for  the  ceioh 

dor  years  1867, 1868, 1869,  and  1870. 


Tear. 


1867. 
1868. 
1869. 
1870. 


Total. 


Deposits  of  gold 
bullion. 


•345,143  76 

555,696  56 

1, 074, 887  21 

967,731  12 


2,843,458  65 


Deposits  of  sil- 
ver bullion. 


$19, 185  43 


19, 185  43 


Unparted  bars 
returned  to  de- 
positors. 


1243,918  11 

554, 126  31 

1,091,337  58 

966,168  92 


2,855,550  76 


Unparted  ban  Kut 
to  U.  S.  KiBt, 
PhiladelpU^ 


1,S0S 
S.135U 
1.53  9 


7,Q93» 


Deposits  of  gold  and  silver  huUion  at  United  States  assay  office,  Nem  York, 


1868. 


1869. 


QOLD. 


United  States  bullion 17,500,026  30 


Foreign  bullion 


eim 
reieii 


Jewelers*  bars. 


1870. 


United  States  bullion. 

Foreign  bullion 

Jewelers'  bars 


United  States  bullion. 

Foreign  bullion 

Jewelers'  bars 


SILVEB. 


1868 !  Unitc'd  States  bullion. 

Foreign  bullion 

Jewelers'  bars 


18C9. 


United  States  bullion. 

Foreign  bullion 

Jewelers'  bars 


1870 1  United  States  buUlon. 

Foreign  bullion 

Jewelers'  bars 


472,983  90 
294,43d  33 


7, 324,  267  91 
4*29,  404  11 
396,641  82 


•8;  967, 443  a 


4,  722,  739  51 
558, 071  20 
378,  469  40 


499,401  66 
165,  986  89 
121,  973  77 


832,249  25 
410.  540  56 
15.5,601  49 

916.  456  84 
485,  813  09 
141.  &40  19 

8,150.313  54 


5.659.88611 


787.3W32 


1,398,39130 


1,543,910  15 
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OPERATIONS  OP  THE  UNITED  STATES  ASSAY  OFFICE  IN  NEW  YORK, 


SiatemcMt  ezhOriting  quartarlif  ike  amount  of  bullion  deposits,  the  amount  of  silver  parted 
from  ffoldf  and  the  amumnl  of  fine  silver  and  fine  §ola  Imrs  manufactured  at  the  Vniled 
States  assag  oflUx  in  New  York,  from  the  year  1861  to  the  close  of  the  year  1870,  Ifolh 
imelMMirc.* 


l«t  quarter. 
9d  quarter.. 
3d  quarter.. 
4th  quarter. 


18G1. 


lat  quarter, 
adqnarter.. 
3d  quarter.. 
4t]i  quarter. 


1862. 


l«t  quarter, 
ad  quarter. . 
3d  quarter. . 
4thqamrter. 


Total,  1863. 


quarCer. 

quarter.. 
3d  quarter. . 
4tli  quarter. 


1864. 


Total,  1864. 


laA  quarter. 
8d  quarter. . 
3d  quarter. . 
4tli  quarter. 


1865. 


Ist  quarter. 
2d  quarter. . 
3d  quarter. . 
4th  quarter. 


1866. 


1st  quarter . 
9d  quarter. . 
3d  quarter.. 
4th  quarter. 


1867. 


Total,  1867. 


1st  quarter . 
Sd  quarter.. 
3d  quarter.. 
4tb  quarter. 


186& 


Total,  1663. 


1st  quarter . 
2d  quarter. . 
3d  quarter. . 
4th  quarter. 


1869. 


Total.  1869. 


Bullion  deposits. 


Gold. 


117, 6S3, 496 

31. 950, 126 

IG,  193, 743 

7, 025. 893 


Total,  1861 63.060,187 


SOrer. 


11,900,^10 
275.368 
667,337 
404.747 


Total,  1882 2,548.362 

1663. 


.Total,  1865 7,042,449 


$382,258 
357, 7C5 
268,148 
441, 551 


1, 449. 722 


$461,581 

413,545 

600,763 

1.505,143 


3,041,031 


$2,086,868 

997.488 

1,755.193 

2,202,900 


$2,678,657 
2,441,673 
4,946,751 
4,321,608 


Total,  1866 14,386,689 


$1,810,383 

906,888 

1,838,111 

1,712,448 


6,067,827 


$1,014,218 
l,5ir7,577 
3, 674, 123 
2.051,526 


8,267,443 


$t,  317, 619 
2.221.900 
2.902.350 
1, 708, 444 


8,150,313 


$453,118 
792,047 
880,103 
289,486 


2,414,354 


$85,611 
55,590 
71,732 
78,066 


Silver 

parted  from 

gold. 


290,999 


$55,487 
75,079 
66,251 
64,876 


262,293 


$68,653 
54,159 
55,920 

48,828 


227,560 


$63,313 
76,5c«l 

187,077 
82,137 


408,108 


$150,754 

122,606 

158,970 

86,631 


518,963 


$125,393 
134,479 
101,  GU5 
115,725 


477,261 


$134,562 
180.455 
154. 057 
218, 412 


687,486 


$157, 831 
198,552 
335.223 
430,732 


1,123,338 


$70,275 
81,729 
52,346 
54,984 


259,234 


Fine  silver 

barsmanu 

£M;tured. 


$12, 1C1 
4,570 
8.944 
6.787 


33, 462 


^,540 
5,993 
4,473 
5,771 


23,782 


$6,908 
5,851 
8,HD3 

18,735 


$31,881 
10,925 
17.2:« 
23.093 


73,737 


$37,035 
24,1.33 
43,766 
44,402 


139.335 


$16,898 

9,810 

16,881 

19,861 


63,450 


$13,050 
17,987 
37,728 
24.103 


93,867 


$18,030 
26,0.'S2 
31,652 
22,313 


98,047 


$50,318 

19,550 

124,593 

194.720 


^89,181 


$62,573 
33,716 
43,065 
52,313 


191,687 


^Flnogold 
Dam  manu- 
lactured. 


$3,376,175 
5. 170, 319 
G,  710, 40*2 
7,441,rJ9 


$26,351 
36,894 
58,723 
39,822 


161,689 


$4.3,796 
30,968 
27,604 
29,733 


40.387    133,101 


$35,184 
55,965 
99.253 

146, 910 


337,312 


$78,987 
93,202 
84,090 

151,943 


408,233 


$64,870 

124,241 

82. 214 

168,716 


440,041 


$96,155 
102,42:3 
187, 570 
216,369 


603,514 


$52,375 
165, 787 
119,603 
243,053 


600,823 


37,693,095 


$1,584,361 
358,207 
640,  451 
427,838 


3, 010, 857 


$389,616 
336,034 
311. 978 
377. 817 


1. 415, 345 


$437,379 
412, 578 
571,500 

.,358,504 


2,779,961 


$1,787,006 
1, 230,  798 
1,763.355 
2,279,392 


7, 065,  551 


$3,076,140 
3,733,564 
3.416,1^19 
5,599,944 


13, 831, 467 


$1,273,104 

910. 875 

1,466.364 

1. 988, 992 


5,639,335 


$1,025,553 
1, 096. 175 
3,305,003 
2,858,993 


8, 175,  T23 


$873,807 
2,234.113 
1.738,333 
3,669,233 


7. 555,  475 
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BnUion  ileporiW. 

«It« 

Fineallior 

bftmnuuin- 

s 

GoM. 

surer. 

^^^ 

u.,««^         ■"• 

•14.817 

aatos 

330,330 

i.iaw 

gS;;;;;;;;;:;;;:;:;::::;::i;:;- 

-1. 513 

917.383 

:iSRM 

*  PrcpnnO  bjJ.iL  Floyd.  »q.,  Boconutant.  How  York  uaaj  office 


Bnllion 

a.po,iu. 

SU«r 

Fln«  ellvrr 

Ffwpdd 

Cold. 

SUccr. 

19.900, 893 
M,W337 

(70.306 
3:111,  IM 

9,Dl^^os 

'Si 

4",  301 

ii 
ai 

liiiaii 

as? 

W,D4T 

ill 

ii 
i» 

lei,  (»9 

133,  lOl 

ii 

3iu',5:i5 

ill 

wiieiei 

7,«131 

SKn..(c 

jBM 

IBM 

I^jj; 

ii-aiij 

Toliil  

^T.OO^,.^ 

"■™'^' 

1,797,153  1     0,015,;i!7 

lescflt"! 

Gold. 

SilTor. 

o.„. 

Si!i.T. 

lRM«h(i  Barter 

5,707.0W 

9,307.!W9 

=^^U?o 

8U.4S0,5M 

1,344  470 

60S,  311 

{41,(17 

71.  see 

41J,416 

1, 887,  M8 

4-J«,374 

S7S,  lin 

943,077 
IHOM 

'  !^:::::;:;:::::: 

!..,»,«, 

4,ni5.KJ4 

tlWOI 

■  ■\^ 

1      Kii-wt 

1          Total 

!l31.519,M5 

g«a 

n.m.t» 

CoituttraufliM.rtalioa:  ForEold,  alSI  iwrM.,S131,319i  sllvor,  nt  $3pot  il.,  f33,(il=. 

BRANCn  SUNT  AT  CHAHLOTTE,  NORTH  CAROLINA. 

The  operations  of  this  estnblishment  dnring  the  year  1870  auionDted 
to  ^li,'22i  34,  bitlliou  assayed  ami  returned  to  depositors  in  tho  lorin  of 
stainpnd  {unparted)  bars.  This  is  au  increase  of  abont  30  per  cent,  ou 
the  increase  of  the  preceding  calendar  year. 
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taining  from  the  foregoing  tables  an  approximate  estimate  of 
not  of  domestic  gold  and  silver  deposited  for  coinage  in  each 
r  year,  the  most  reasonable  course  is  to  add  the  total  deposits 
Francisco  and  Carson  City  to  the  deposits  of  United  States 
at  Philadelphia,  since  at  the  first  two  establishments  all  domestic 
I  are  actually  turned  into  coin,  (with  slight  exceptions,)  and  at 
er  establishment  it  involves  less  error  to  assume  that  all  the 
c  deposits  are  coined  than  to  assume  that  all  the  foreign  and 
;'  deposits  are  coined.    In  this  way  I  obtain-^— 

Total  coinage  of  domestic  gold  and  silver. 

$24,126,023 

19,432,339 

19,404,346* 

v..     23,a03,650t 

the  monthly  reports  of  the  Bureau  of  Statistics  of  the  Treasury 
nent  I  have  compiled  the  following — 

latement  ofcrporU,  impartSf  and  reSxporU  of  gold  and  eUcer  com  ojid  hUUonfor  the 
calendar  year$  1867, 1868, 1869,  and  1870. 

IMPORTS. 


ig  December  3] — 

Bnllion. 

Coin. 

Gold. 

Silver. 

ToUL 

• 

Gold. 

Silver. 

TotaL 

% 

$1, 345, 259 

1, 174, 570 

*  751. 821 

833,689 

$61, 074 

115, 5-:» 

97,829 

127,928 

$1,406,333 

1.290,090 

849,6ri0 

961.617 

•5,082,915 
7,541,239 

15,829,763 
9,596,872 

•4,619.100 
4,863,609 
8,2H9,114 

15,014,874 

•9,702,015 
12,404,848 
24,118,877 
24.611.746 

I  for  four  yean. . . 

4,105,339 

402, 3M 

4,507,090 

38.050.789 

32.786.697 

70,837.486 

IS  $3,168,610,  by  a  clerical  error,  in  Xo.  6,  aeries  1869-*70.  of  tho  BnreaaOf  Commeroe  and  Nav- 
t  corrected  in  l^a  6,  series  1870-'71. 

EXPORTS. 


Ig  December  31— 

Bullion. 

Coin. 

Gold. 

SUver. 

TotaL 

Gold. 

Silver. 

TotaL 

•19,192,299 
17, 402, 625 
13, 681, 984 
15, 599. 880 

•15,  ."HKI,  S97 
13,987,210 
12, 748, 315 
13,171,419 

•34,695,826 
31,389,835 
26.430,299 
28,771,299 

•30,839,898 
38.328,530 
12,938,834 
33,101,931 

•1,919.368 
2.012,716 
1,668,304 
4.224,087 

•32,759,266 

40. 341. 246 

14. 607, 138 

37, 326. 018 

1  for  four  years. . . 

65, 876, 788 

55, 410, 471 

121.287,259 

115,033,668 

9,824,475 

125,033,668 

REfiXPORTS. 


3g  December  31— 

Bullion. 

Coin. 

Gold. 

SUver. 

TotaL 

• 

Gold. 

Silver. 

TotaL 

•60,641 
50,871 
16, 142 
25,778 

•251,924 

635.339 

15,206 

2,682 

•312,565 

686.210 

31.348 

28.460 

•2,836,606 
4, 150, 810 
7,934,976 
4,689,722 

•4,969,943 
4,591.483 
8,352,250 

10, 136, 226 

•7, 825, 941 

8,742,293 

16,287,226 

14,82^948 

d  for  four  years... 

153,432 

905,151 

1.058,583 

19,612.306 

28.069.202 

47, 681. 406 

iilver  coiD9go  at  Philadelphia  in  1869  and  1870  being  less  than  the  domestic 
tho  anionnt  of  coinage  is  taken  instead  of  the  latter, 
ctiug  $1,274,458  Japanese  gold,  deposited  as  domestic  bars  at  San  Francisco. 
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Combining  these  tables  of  coinage  and  exports,  we  obtain — 

Table  of  coinage  and  export  of  domeatic  gold  and  silver  for  the  calendar  jftan  1867j  1868, 1869^ 

and  1870. 


Toar. 


1867 
1868 
1869 
1870 


Coinago. 


•24,196,023 
19,433,339 
19,464,346 
83,003,650 


£xpori. 


•34.695,896 
31,389,835 
96^430,299 
S8. 771,399 


TbtiO. 


I38.82LM 
S0^8S^r.4 
43^8Hfifi 

5i,i:i»i 


Whoever  chooses  to  accept  these  totals  as  fairly  representing  the  pro- 
duction of  the  country  may  do  so;  for  my  part,  I  cannot  regard  them  u 
complete.  I  have  already  shown  the  impracticability  of  obtaining  firom 
the  mint  returns  a  correct  account  of  the  domestic  gold  and  sil vec  tnmed 
into  coinage,  ^theugh  a  recent  writer  avers  that  this  item  is  famished  by 
the  reports  ot  the  Director  "with  absolute  accuracy  I") ;  and  it  may  be 
added  that  there  is  grave  reason  to  doubt  the  figures  given  for  exp<»t8i 
In  addition  to  private  information  received  on  this  point  from  the  Sta- 
tistical Bureau,  and  conclusions  drawn  from  personal  inquiry  into  the 
manner  of  making  up  these  figures,  I  may  refer  to  the  annual  report  of 
the  Director  of  the  Bureau  of  Statistics,  dated  Kovember,  1867,  where 
it  is  shown  that  the  law  under  which  tne  statistics  of  export  are  ob^ 
tained  refers  to  vessels  only,  and  therefore  takes  no  account  of  over- 
land exports.'  In  the  year  ending  June  30, 1867,  $6,211,752  in  treasure 
was  exported  overland  to  Canada  alone.  Of  course  this  was  mostly 
coin,  yet  a  part  was  undoubtedly  in  bars,  and  it  must  be  rcmemb^ned 
that  this  item  (taken  from  Canadian  tables  and  not  found  in  our  own) 
does  not  include  any  other  of  the  then  separate  British  Provinces;  nor 
is  there  any  record  of  the  exi)orts  into  Mexico,  although  the  large  amount 
of  commerce  carried  on  through  the  "free  zone''  must  involve  some 
movement  of  treasure. 

Again,  the  Director  says :  "  It  will  be  observed  that,  although  col- 
lectors of  customs  are  forbidden  to  grant  a  clearance  for  any  vessel 
bound  to  a  foreign  place  unless  full  manifests  of  the  cargo  are  previonsk 
furnislied,  there  is  no  penalty  in  case  a  vessel  obtains  a  clearance  and 
departs  without  giving  a  full  manifest.  A  comparison  of  our  exports 
with  the  imports  oflQcially  reported  by  the  principal  countries  with  which 
we  trade,  and  a  detailed  examination  of  the  export  manifests  at  some  of 
our  largo  ports,  established  the  fact  that  this  is  not  unfrequently  the 
case." 

The  British  commissioners  of  customs  remark,  in  a  report  upon  this 
subject:  *^  Exporters  often  endeavor,  and  not unfrequently  with  success, 
to  ship  tlicir  goods  without  clearance,  in  order  to  avoid  tho  knowledge 
of  their  transactions  which  might  be  obtained  through  the  bill  of  entry 
office.'^  This  motive  has  acted  with  greater  force  during  tho  last  seven 
years  in  the  case  of  gold  and  silver  than  in  that  of  any  other  commodi- 
ties. The  speculation  in  these  two  articles  has  been  intense,  continuous, 
and  full  of  rapid  fluctuations  beyond  all  previous  precedents.  There 
has  been  the  strongest  possible  inducement  to  conceal  the  true  amounts 
of  specie  and  bullion  exported,  and  tho  weakest  possible  means  of  pre- 
venting such  concealment.  Finally,  stories  of  surreptitious  shipments 
are  current  in  Wall  street. 

On  the  other  hand,  it  is  equally  desirable  sometimes,  for  purposes  of 
speculation,  to  overrate  the  exports  of  treasure ;  although  it  seems  less 
easy  of  performance,  except  by  actual  false  swearing.  I  have  attempted 
to  compare  our  export  statistics  with  those  of  the  imports  of  some  for- 
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eiga  conntries,  bat  witboat  mach  BDccess.  I  intcodoce  here  a  single 
iostaoce.  The  following  tables  are  furnished  at  my  request  by  Mr.  E. 
B.  £Uiott,  chief  clerk  of  the  Borean  of  Statistics  at  WashiDgtoQ : 


Tmt. 

Ooldcoiii. 

Gold  bnlUon. 

surer  colD. 

saver  bnlUoD. 

IJgS 

|i3,en,«i 

IS 

new.  990 

a.sx.M 

US.  an,  no 

11^978,311 
13,373,437 

M,3W,50e 

87,105,311 

>.  883,588 

W,  134, 139 

PrCfpifrtim  of  aixm  e^orted  to  Great  Brilain, 


7,387,494 
5, 454,  MS 

16.427,475 
7^6,639 
8,379,734 
10.518,704 

80,000 

IP,  101, 496 
4,834,719 
9^901.060 

.   S;i39;i86 

54883,016 

33,103,54a 

9,050,415 

3t«7,384 

Import*  of  gold  and  ritrer  ooto  and  hdlim  into  Grwl  BrUain,  1867  to  1870,  (eatmdar 


Yea. 

Totnl  import*. 

iBip'U  ftom  United  SlatcB. 

QoUitlUiis. 

Vilue. 

V»lno. 

1— Brltiih  gold  coin 

351387 

■1K:g 

Wi 
11 

itii 

£ 
»!  564!  039 

s.iacioo 

8:493^838 

u;a»:i99 

17,136,177 
13,770.819 

JI 

Si 
BS 

1,718,418 

9.vsa.Ti1t 

54,937 
70,898 

WE 

9W.333 
900.790 
4ie,993 

,,gas 

1, 836, 14T 
470,806 
Ti,113 

B,1)0D 

9,9li;31fl 

9,004,807 
3,049.753 
5,490.691 
1,490,035 

4,4aiB63 

« 

9.— rnnsleii  EoIdCDlD 

0,970,453 
1.8S8.6M 

4,-Tol.)  gold i 

•^Foreign  »UnT  coin i 

1,471.831 

' 

As  the  retnms  from  Great  Britain  are  those  of  calendar  years,  while 
tJiose  of  the  TTnit^d  States  are  of  fiscal  years,  a  direct  comparison  is  im- 
pcMsible;  hut  an  approximation  maybe  arrived  at  in  the  loDowing  man- 
ner: Deducting  from  the  exports  of  gold  bullion  to  Great  Britain  for 
the  fiscal  years  1867, 1868,  1869,  and  1870,  half  of  the  first  and  half  of 
the  last  item,  we  have  $24,692,403  as  the  probable  exports  for  the  cal- 
eudar  years  1867, 18C8,  and  1869.  This  is  confirmed  by  the  following 
proportion :  167,105,311  (total  exports  of  gold  bullion  for  the  fiscid 
years  1867, 1868, 1869,  and  1870) :  $50,276,908  (total  ditto  for  the  calen- 
dar years  1867, 1868,  and  1869,  as  per  a  prenons  table) ::  $33,155,542, 
(exports  of  gold  bullion  to  Great  Britain  for  the  four  fiscal  years,)  ditto 
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for  the  three  calendar  years.  The  result  corresponds  within  about 
$100,000.  A  similar  computation  gives  for  the  silver  bullion  expcffted 
to  Great  Britain  during  the  calendar  years  1867, 1868,  and  1809,  by  the 
method  of  deduction,  $16,972,028,  and  by  the  method  of  proportion, 
about  $18,750,000 ;  the  mean  of  the  two  determinations  being  sbofA 
$17,860,000. 

The  British  tables  show  3,637,086  ounces  of  gold  coin  and  bnllion, 
with  an  aggregate  value  of  £13,831,334  imported  from  the  United  States 
during  the  same  period.  To  get  at  the  value  of  the  bullion  separa^y, 
I  have  deducted  that  of  125,281  ounces  British  coin,  at  the  rates  gi?ei 
in  the  mint  tables,  amounting  to  £488,995,  and  that  of  the  foreign  eoiiL 
£10,433,410,  leaving  £2,908,929  as  the  value  of  792,629  ounces  of  goU 
bullion  imported  from  the  United  States.  This  corresponds  with  $14,- 
089,216,  or  about  $17  90  per  ounce.  As  a  large  proportion  of  the  ex- 
ports is  in  the  form  of  unparted  bars,  this  value  is  certainly  high  enonglL 

We  have,  then,  from  British  sources  $14,089,216,  and  from  our  own 
reports  $24,092,453,  as  the  exx>ort  of  gold  bullion  to  Ureat  Britain  dming 
the  calendar  years  1867, 1868,  and  1869. 

The  silver  values  cannot  be  so  conveniently  ascertained  firom  the  data 
given,    yet  the  discrepancy  between  the  probable  value  of  10,530,501  * 
ounces  reported  from  Great  Britain,  and  $17,860,000  reported  irom  the 
United  States,  is  suspicious. 

Having  been  defeated  in  the  attempt  to  obtain  other  data  for  com- 
parison, and  deeming  the  abdve  results  a  proof  that  the  British  statistics 
are  even  worse  than  our  own,  I  am  obliged  to  conclude  that  the  informa- 
tion aflbrded  from  such  sources  is  neither  accurate  nor  sosceptiUe  of 
correction  by  analysis  and  comparison. 

It  is  but  fair  to  add  that  attempts  have  been  made  to  secure  more 
careful  returns  from  collectors  of  ports.  The  following  table  shows  die 
exports  of  gold  bars  from  the  port  of  New  York  for  a  little  more  than 
the  calendar  year  1870;  unfortunately,  as  I  am  informed  at  Washington, 
other  ports  make  no  returns  by  tills  schedule : 

Export  of  gold  bars  from  the  port  of  New  Torlc. 

For  the  five  weeks  ending  September  25,  1809 .  $81, 273 

For  the  eleven  weeks  ending  December  11, 1869 601,215 

For  the  six  weeks  ending  January  22, 1870 313, 4t>S 

For  the  five  weeks  ending  February  26,  1870 201. 5S6 

For  the  three  weeks  ending  March  19, 1870 89, 267 

For  the  three  weeks  ending  April  9,  1870 19.92S 

For  the  three  weeks  ending  April  30,  1870 1S3\S^22 

For  the  lour  weeks  ending  May  28,  1870 2, 289, 91:3 

For  the  four  weeks  ending  June  25, 1870 2, 851, 932 

For  the  four  weeks  ending  July  23, 1870 1, 098, 151 

For  the  four  weeks  ending  August  20,  1870 S60, 408 

For  the  four  weeks  ending  September  17,  1870 , 1, 036, 909 

For  the  lour  weeks  ending  October  15,  1870 4l»9, 879 

For  the  five  weeks  ending  November  19, 1870 152, 000 

For  the  five  weeks  ending  December  21, 1870 219, 284 

For  the  four  weeks  ending  January  22, 1871 .  211, 368 

10, 869, 433 


Uavingsaid  thusmuch  astotheimperfection  of  the  data  afforded  by  the 
reports  of  the  Mint  and  the  custom-house  for  ascertaining  the  amounts 
of  domestic  coinage  and  exports  of  gold  and  silver,  1  Avill  add  a  few 
words,  setting  forth  my  geiiei^il  ol\iectiou  to  the  theory  that  these 
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amoonts,  if  correctly  ascertained,  would  give  the  aggregate  annnal  pro- 
duct of  the  country.  The  article  above  quoted  from  the  Alta  California 
recognizes  the  fact  that  amQunts  of  bullion  in  tranHtUj  or  in  the  hands  of 
dralers  at  the  end  of  the  year,  are  not  included  in  this  method  of  calcu- 
lating the  product.  But  this  is  a  small  matter  compared  with  the  omis- 
sion of  sundry  items,  which  arc  not  made  good,  as  is  the  one  alluded  to 
l^  subsequent  reports. 

In  the  first  place  no  account  is  taken  of  the  gold  and  silver  exported 
in  the  form  of  ores  and  mattes.  I  have  direct  information  of  more  than 
a  million  dollars  in  value  thus  exported  during  1870.  Yet  the  item 
appears  neither  in  the  merchandise  nor  in  the  treasure  reports  of  the 
costom-house.  Perhaps  it  is  believed,  to  use  the  phrase  of  the  Alta, 
fhat  gold  and  silver  shipped  in  ballast  do  not  ^^  affect  the  markets  of  the 
irorld."  As  my  duty,  however,  does  not  concern  the  markets  of  the 
irorld,  but  the  actual  results  of  American  industry,  I  think  this  item 
worthy  of  notice. 

Another  instance  in  point  is  the  amount  of  gold  dust  annually  lost 
by  its  use  as  currency.  This  practice  has  almost  ceased,  save  in  a  few 
of  our  productive  placer  district^  where  several  million  dollars  are  still 
annually  passed  from  hand  to  hand  in  trade.  I  estimate  the  quantity 
produced  and  lost  in  this  way  during  1870  at  $100,000. 

Again,  in  several  Western  States  and  Territories  there  is  a  consider- 
able local  manufacture  of  jewelry  from  gold  dust,  without  further  prepa- 
ration than  that  which  the  manufacturers  give  it.  The  small  town  of 
Helena,  Montana,  contains  five  establishments,  some  of  which  employ 
a  considerable  number  of  workmen,  and  all  of  which  manufacture 

^'ewelry  from  native  gold  alone.  A  large  amount  of  gold  is  annually 
ioarded,  moreover,  in  the  form  of  specimens.  In  one  or  two  instances, 
the  superintendents  of  mines  have  adopted  the  practice  of  selling  speci- 
mens ;  and  the  amounts  realized  from  such  sales  indicate  a  larger  con- 
sumption in  this  direction  than  most  persons  would  imagine.  It  is  safe 
to  say  that  $400,000  annually  are  worked  up  by  local  jewelers  or  hoarded 
as  specimens. 

But  a  far  more  important  matter  than  any  of  these  is  the  annual  con- 
sumption of  gold  and  silver  by  the  manufacturing  jewelers,  watch-case, 
Sid  pen,  and  spectacle  makers,  dentists,  and  silver-platers  of  the  country, 
lose  who  think  they  can  obtain  the  aggregate  product  of  the  precious 
metals  by  adding  domestic  coinage  and  domestic  bullion  exx>orts  assume 
that  all  our  gold  and  silver  is  either  coined  or  exported,  and  that  all  the 
domestic  gold  and  silver  used  in  manufactures  has  been  previously  re- 
corded under  one  of  these  beads.  This  very  convenient  assumption  is 
totally  untrue.  Our  manufacturing  jewelers  do  not,  as  a  rule,  melt 
coin  at  all.  They  either  buy  mint  bars,  or  they  purchase  gold  prepared 
for  their  special  uses,  in  bars,  plate,  wire,  foil,  etc,  from  parties  who 
make  a  business  of  this  part  of  the  work. 

These  gold-preparing  houses,  of  which  there  are  several  in  the  city  of 
TSew  York,  take  a  large  amount  of  fine  bars  from  the  Mint  and  assay 
offices ;  but  they  also  refine  gold  for  themselves  bi^fore  alloying  it  for 
the  manufacturers.  Their  deposits  at  the  New  York  assay  ofiice  include 
foreign,  worn  and  mutilated  coin,  unparted  bars,  and  gold  dust.  The 
quantity  which  they  refine  for  themselves  it  is  impossible  for  me  to  state. 
Perhaps  the  manufacturing  blanks  of  the  census,  when  published,  will 
throw  some  light  on  this  point.  At  the  present  stage  of  the  work  in 
the  Census  Bureau  no  information  regarding  it  is  available. 

Estimates  as  to  the  amount  of  gold  consumed  by  jewelers,  etc.,  vary 
considerably.  The  lowest  I  have  obtained  from  those  engaged  in  the 
business  is  $9,000,000  annuaUy ;  the  highest  is  over  $13,000,000.    That 
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this  is  mainly  in  mint  and  other  bars,  and  not  in  coin,  I  am  thorongUy 
eatisfled  by  repeated  inqniries  of  the  trade. 

It  19  equally  certain  that  the  silversmiths  melt  np  large  qnantities  of 
fine  bars  as  ytett  as  coin,  aiid  that  the  silver-platers  use  silver  bars  toi 
great  extent. 

It  is  therefore  undeniable  that  the  asenrnption  that  the  fine  bars  |«i>- 
duced  at  the  Mint  and  not  coined  are  all  exported  is  a  great  mistake. 
A  large  portion  of  these  bars  is  consumed  in  this  country  by  maiiii&c- 
tarers,  together  ^ith  a  still  larger  amount  of  other  bars  which  never 
saw  the  Mint  at  all. 

In  conclusion,  my  estimates  of  prodoction  for  1870  amount  to 
$60,000,000 ;  of  this  $51,774,049  is  accounted  for  by  the  Mint  and  export 
returns;  but  these  returns  are  themselves  imperfect,  and  if  they  were 
absolutely  accurate,  they  are  still  inadequate  to  the  case.  The'diffw^ 
ence  of  $14,225,051  results  from,  1,  the  errors  of  my  estimates ;  2,  the 
errors  of  the  calculated  coinage  and  exports ;  3,  the  amount  of  gold  and 
silver  reported  as  iu  ores  and  mattes,  cousomed  in  the  mining  districts, 
etc.;4,tlican]ountof  domesticgoldandsilTerjQOtcoinjConBumedinmanD- 
factnres.  It  is  scarcely  profitable  to  discuss  tnrther  a  problem  the  ele- 
ments of  which  are  so  imperfectly  known.  £nt  so  long  as  the  produc- 
tion of  gold  and  silver  in  the  country  is  bo  difBcnlt  to  ascertain  by  fac- 
ing its  movements  and  final  destinations,  I  cannot  bnt  think  it  my  daty 
to  furnish  independent  data  from  otber  sonrces.  If  the  aggregatts 
thus  obtained  show  a  remarkable  excess  over  those  otherwise  obtained, 
the  fact  is  one  to  be  noted  and  stndied,  not  obliterated  by  a  cowardly 
alteration  of  one  set  of  figures  to  snit  the  other  set.  For  five  years  the 
estimates  of  the  Commissioners  of  Mining  Statistics  have  thus  exceeded, 
by  a  nearly  constant  amount,  the  totals  furnished  by  the  Mint  and  cus- 
tom-house. It  is  easy  to  sneer  at  the  Commissioners  as  "  statistical  neo- 
phytes ;  "  but  it  would  be  wiser  for  tho  statistical  veterans  to  suspect 
their  data  aud  methods,  and  rise  for  once  from  the  study  of  conven- 
tional figures  to  tho  contemplation  of  facts. 


APPEXDIX. 
RECEIPTS  OP  TREASURE  AT  SAN  FRANCISCO. 

IProm  tbn  CommerrtaJ  noralil,  Jannory  13, 18T1.] 

The  following  table  comprises  the  receipts  of  treasure  in  this  city, 
through  Wells,  Fargo  &  Co.'s  Express,  during  the  year  1870 : 

From  tlic  nordtem  and  aoulhem  mine*. 


",m."  " 

Cold  daw. 

Coin. 

Ti>uIl 

,.,„„ ™ 

|1,UB.J59 

#1,109.133 

t(ie3.G4^ 

is 

«3,KH 

(593,656 

Ml!  037 

56S.aia 

IHO.163 

.'^GGl.tn 

3,SM,as 

\CC.1.0!i 
3. 017,  in 

is?.::::.::::;::-::;  ■■; ; 

1.  «M,  eia 

i,iM,eaa 

u.  iiz.  get 

Not  Kp'ld. 
Sot  Mp'lA 

B,*37,itn 

41.  MS,  MS 

4S,raa,wi 

Total  1H67 _■. 

lOSCELLAXEOnS. 
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lYom  ike  morlkem  coasL 


SOrer  bul- 
lion. 


1870. 


Not  sep'td. 
Not  sep'td. 
Not  sep'td. 


Gold  duct. 


Coin. 


Totals. 


♦302, 499 
201,662 

88.082 
195,806 

67,533 
340,902 
313,200 
513,269 
526,405 
300,490 
324,150 
206,638 


$48,038 
33,530 
70,866 
35,494 
59.867 
24,260 
11,6S5 
46,793 
25,095 
18,410 
16, 521 

139,342 


3,380.566 
Not  sep'td. 
Not  sep'td. 
Not  septd. 


532,901 

300,397 

73i<,851 

1,396,439 


$350,467 
235,192 
158,948 
231,300 
127,400 
365,162 
327,685 
560,062 
551,500 
318,900 
340,671 
345,980 

3,913,467 

2,958,458 

I  2,936,955 

3,801,489 


Dvm  ike  $outkem  eooMt, 


SUTerlml- 
Uon. 

Gold  dnst 

Coin. 

Totals. 

1870. 

rr.930 

13,725 
30,305 
13,413 
186,548 
11,339 
9,260 
10,697 
21, 314 
21, 747 
42,532 
30,909 

1168,462 
73,430 
64,019 
81,601 
30, 014 
95, 410 
85,430 
62,845 
50,256 
49,508 
37,674 
45,899 

$176,398 

tf 

87,155 

94,324 

95,073 

216, 562 

106,749 

94,  710 

73,542 

71,570 

71,255 

80,206 

76,898 

• 

399,888 
Not  sep'td. 
Not  sep'td. 
Not  sep'td. 

844, 548 

227,000 

557,000 

1, 096, 440 

1, 244,  436 

Not  sep'td. 
Not  sep'td. 
Not  sep'td. 

2,282,571 

2,304.060 

2,  391, 341 

CUBRENCY  M0VE31ENT. 


innexed  table  exhibits  the  interior  and  coastwise  receipts,  (Wells, 
fc  Co.,)  imports  foreign,  and  exports  for  the  year  1868, 1809,  and 


186a 

1869. 

1870. 

ccipt« 

$51, 173, 955 
3,336,280 

$49,286,474 
6, 023, 677 

$42, 874, 746 

rciini 

5,466,883 

1  

54, 510. 235 
35, 444, 395 

55, 310, 151 
37, 287, 117 

48, 341, 629 

32, 983, 140 

Dovcment 

19,065,840 

18, 023, 034 

15,356,489 

TBEASUEB  PRODUCT,  IMPORTS,  ETC. 

eceipts  of  treasure  from  all  sources,  through  regular  public  chan- 
iring  the  past  twelve  months,  as  compared  with  the  same  period 
,  have  been  as  follows :  


hem  and  southern  mines 

north  and  south 

jreign .'.,. 

Js 


1869. 


$44, 045, 445 
5,  ^41, 029 
6, 023, 677 


55, 310, 151 


1870. 


$38,403,153 
4,472,504 
5, 466, 883 


48,341,029 
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The  following  table  shows  the  valne  and  destination  of  treasore  ship- 
menta  from  this  port  during  the  past  sixteen  years,  &om  1855  to  ISiO, 
inclusive : 


♦38.  7311,  M4 

Si,  SSI.  178 
3^KII.33S 
40,  HG,  1J1 

3S.71£l,aM 


i.aoe,^ 
a,iKi3,X4 
1.  maOIW 

3|TI*,CtO 


It  will  bo  seen  that  our  treasare  exports  to  eastern  ports  were  9983,481 
more  than  in  18G9,  while  those  to  England  decreased  $2,051,Iril;  aim 
to  China  and  Panama,  $1,393,274 ;  to  other  porta,  $1,813,004. 

EXPORTS  OF  GOLD  AND  SILYEB  BABS  FBOM  SAIf  FBAKCISOa 
[Pnun  Che  Alta  Callfamia.] 


Gold. 

atnr. 

tai.  Mi  Kl 

•lt«KI« 

■ 

PRODUCT  OF  QUICKSILVER. 

IProm  tht  San  FriDciioo  Conuncrrial  llPrnld,  Jannarj- 13.  ISVI.J 


I  '^■ 

,^.    |i=-n. 

mwf,K?u?.™:---:  ■■: 

FIniH. 

lo:«l'    itwi 

The  ex|)orts  east  and  to  dififerent  countries  for  18G7,  180S,  1809,  and 
18(0,  were  as  follows : 


isev. 

...  1  .„. 

!.«. 

loioii 

'f:| 

J7fl.fa. 
1,500 

"ii.floo 

i>0«0 

2,901 

300 

flub 
I.W 

SS,a53 

M.506 

a4,«j 

HM 
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exi)orts  of  former  years  were — 


Tear. 


FlaskA. 


r 

900 

1-2.  T3T 

• 

fio  am 

27.  iCCi 

2J.T40 

-n.ec.! 

,      £4.1*2 

:      aasw 

Year. 


FU«ka. 


Inl-OO 5^44* 

In  lM."l 5.\:^>5 

la  i^.S* ,  jw.:*? 

la  lt4tJ i  «.m4 

Inl^sA  SivfC7 

In  l5<3 4i.4^ 

Inlc^ 3i<,ic7 


se  tables  show  the  production  from  all  the  mines  on  the  Pacific 
to  be, in  1870,  about  4,000  llasks  less  than  in  JS(i:>,  while  the  exports 
jeen  10,G27  flasks  less  in  1870  than  in  the  year  piTcediu<r.  The 
Ei  year  ago  was  60  cents,  against  00  cents  at  this  date.  The  pix>- 
>f  the  Redington  Quicksilver  Mine  for  the  year  1870  has  been  4,54G 
,  the  company  having  used  only  one-half  of  their  reduction  cai>acity. 
iiiderstood  that  the  company  is  under  contract  for  all  the  quick- 
they  produce  up  to  April,  1872,  at  840  i)er  flask,  and  although  this 

undoubtedly  aifords  them  a  handsome  .profit,  it  is  not  difiicult  to 
w,  in  view  of  the  great  advance  in  quicksilver,  (now  selling  at  90 

per  pound,  or  $68  So  per  flask,)  they  should  prefer  to  produce, 
^  the  remainder  of  the  contract,  only  the  half  of  their  known 
ity,  choosing  rather  to  keep  in  their  mine  the  rich  bodies  of  ore 

they  have  recentlj'  discoverer!,  to  be  worked  after  the  expinUion. 
ir  contract,  when  it  will  yield  them  at  least  50  i>er  cent,  more  than 
iglit  to  market  now.  This  policy  may  operate  rather  severely  on 
niers,  by  contributing  to  enhance  the  price  of  quicksilver,  but  it 
t  be  denied  that  it  is  a  very  natural  one  for  the  compau}'  to  pur- 
ider  the  i>eculiar  existing  circumstances.  The  lociil  s;ile  of  quick- 
for  consumption  on  this  coast  has  been,  in  1870,  oO  per  cent,  greater 
in  1869,  showing  a  noteworthy  increase,  in  spite  of  the  largely 
ced  price. 


ELLY  EECEIPTS  OF  COAL  AT  SAN  FBANCISCO  FROM  AIO^'TE  DIABLO. 


fFrom  tho  Alia  California  Janoary,  6, 1871.] 


Tons. 

ry 11,174 

aiy. 10,917 


12,205 


September 
October  . . . 
November , 
December . 


Tons. 
11,  654 
12, 186 
10, 178 
11, 161 


Total  for  1870 129,  761 

Total  for  1869 145, 227 


10,137 

11,046 

10,310 

7,912 

St 10, 874 


COAL  TEADE  OF  SAN  FRANCISCO. 
[From  tho  Commercial  Herald.] 

Imports,  • 

1869.  1870. 

acite,  tons 24, 844  21, 320 

-rland,  tons 5,  708  4, 012 

2rlaiid,  casks 11,  Goo  6, 637 

;h,  tons 17,386  31,196 

H.  Ex.  10 34 
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iseo.  187a 

Sydney,  tons / 75, 145  83,liS2 

Chili,  tons 1,  lU  T^ooO 

Yaucouver  Island 14, 880  12.(«0 

Bellingliam  Bay,  tons 20, 552  14,355 

Mt.  Diablo,  tons 148, 722  121).  7iil 

Coos  Bay,  tons.  •: 14, 824  20,50: 

Sj)€cxfied  on  the  way  from  domestic  Atlantic  ports.  ' 

December  31,  18G0.  1870. 

Tons 1,206         2,m 

Casks 2,430  m 

Under  the  general  depression  which  has  characterized  our  leading 
industries  for  the  i^ast  year,  our  coal  trade  has  maintained  itself  more 
successfully  than  we,  perhaps,  had  any  right  to  expect.  In  our  review 
of  the  market  for  1809,  we  noted  the  extraordinary  import  of  JSydney, 
which  set  in  upon  us  in  the  last  quarter  of  that  year,  depressing  in  an 
unusual  degree  the  market,  both  of  coal  and  tonnage.  This  extraonlinary 
import  has  been  more  than  maintained  during  the  year  1870,  producing 
like  results,  even  in  a  more  marked  degree.  Within  our  recollection 
prices  nevel'  before  touched  the  figures  which  have  ranged  through  the 
past  year;  and,  as  a  result,  importers  complain  of  lieavy  losses,  and 
ship-owners  of  unremunerative  rates.  Upon  the  whole,  however,  onr 
domestic  mines  seem  to  have  maintained  themselves  remarkably  well. 
Coos  Bay  sliows  an  inoreased  production  of  nearly  50  per  cent,  and 
though  Bellin^^'liani  Bay  shows  a  decrease  of  some  3li  per  cent.,  in  ecu- 
sec|uenee  of  the  interruption  of  work  at  the  mine  incident  to  im|x)itaut 
improvements  which  w(U'e  in  progress,  the  agent  assures  us  tliat  the 
demand  for  tliis  coal  has  been  largely  in  excess  of  the  supply,  uotwitii- 
standing  the  low  i)ricesof  other  favorite  varieties  for  domestic  purposes. 
AVe  also  learn  tlie  coin])any  is  now  in  fine  working  order,  and  expect 
for  the  in  tare  to  keei)  the  market  fully  supplied.  Our  domestic  steam 
coals,  from  ]\roniit  Diablo,  seem  also  to  have  maintained  thoiiKselves 
with  gratilViiig  success.  We  note  that  the  Black  Diamond  Company 
has  disbursed  its  dividends  regularly  through  the  year,  notwithstaudiiJir 
the  de[>iessi()n  of  prices  and  a  somewhat  diminished  production.  Tiie 
aggregate  import  and  production  for  the  year  shows  but  a  small  apparent 
increase  of  about  2,000  tons;  but,  as  the  calorific  i)owerof  our  importtd 
coals  is  generally  estimated  to  be  about  a  third  greater  than  that  of  our 
domestic  vroduetioUj  the  excess  of  20,000  tons  of  the  former  is  e(iuira]eut 
to  al)out  ;)r>,0()0  tons  of  the  latter  in  actual  consumption,  and,  therefoiw 
more  than  jtcconnts  for  the  decrease  in  the  production  of  our  doiuov^tic 
coals  for  the  year.  It  is  proper  to  note  that  for  the  first  half  of  the 
year  mining  operations  were  carried  on  in  the  Corral  Hollow  District, 
which  supplied,  as  we  learn  from  one  of  the  owners,  some  -3,000  tons  to 
the  Western  Pacific  Bailroad  and  Stockton.  We  have,  therefore,  added 
this  amount  to  the  total  product  of  domestic  coals,  as  given  in  our 
detaHed  tabular  statement  above.  There  has  also  been  some  coal 
brought  from  tlic  Bocky  Mountains,  which  is  said  to  be  a  tine  article 
for  domestic  i)uri)oses ;  but  as  to  the  amount  brought,  we  have  uo 
inures.  Classifying  the  various  varieties  as  foreign,  eastern,  and  do- 
liiestic,  and  reducing  Cumberland  casks  to  tons  at  the  rate  of  1,0JK^ 
pounds  each,  we  submit  the  annexed  comparative  statement  for  the 
past  live  years ; 


c 
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ldf>a 

1867. 

IdCS. 

1669. 

1S70. 

TutiU*, 

reUen. --..". 

Tons, 
74.500 
22.500 
93,500 

190.500 

Tons. 
64.000 
6-2. 500 
1-24.500 

Tons. 
93.000 
3-2.700 
157.000 

Totu, 
lot),  000 

Uj<,COO 
184. 100 

TitnSs 
13MU8 
30.  ^^-J 
IU7.  IKJ 

T^ms. 
4\X  fi<W 

^^   .«--.......-....-.. 

stem 

lt*7,  J  MO 

>XDf^etio 

7vHi,  W.<l 

Tk4^    

251.000 

2*1, 700 

331,700 

\ 

%VX  171 

1.  3*«0.  U7i 

IXDEX  OF  MIXES. 


Av    ^^^    / 


:-^. 


-^ 


/•. 


^* 


A. 

Page. 

K.  Afkerford,  Calaveras  Connty.  California lio 

^.bellino.  Inyo  County,  CaliJfoniia :i4 

^.bundancia,  Inyo  County,  California 21, 22, '24 

Accidental,  Yavapai  County.  Arizona 2.'.i» 

Ada  Gossage,  Elko  County.  Nevada , l-!."» 

Adellia,  Sierra  County,  California W 

Aerolite,  White  Pine  County,  Nevada 137 

Alabama,  Wliite  Pine  County,  Nevada I.'? 

Alaska,  Humboldt  County,  Nevada 14') 

Alaska.  Sierra  Countv,  California 4"^ 

Albert  Lazy,  Calaveras  County,  California 36 

Alcran,  Mojave  County,  Arizona 20*2 

Alexanders  Co.,  Calaveras  County,  California '^My 

Alleghany,  Sierra  Connty,  Califomja. 91 

Al lej;hany  Consolidated,  Sierra  County,  California 92 

Alliance.  Gilpin  County,  Colorado...." 21*7 

Allison,  Owyhee  County,  Idaho 188,  l'» 

Alpha,  Humboldt  Connty,  Nevada V-A 

Al  pha,  Inyo  County,  California 22.*J.i 

Alpha  Consolidated,  Washoe  County,  Nevada 10^,  11^» 

Alps,  Gilpin  C«»unty,  Colorado 2!5c',*21C 

Alta,  White  Pine  County,  Nevatla U«l 

Alta  No.  3,  Nevada  County,  California 45 

Altnras,  Plumas  County,  California CU 

Amador,  Amador  Connty,  California » 37 

Amazon,  Lincoln  Connty,  Nevada T 174 

American,  Storey  County.  Nevaila... 1"4 

American  Company,  Nevada  County,  California 74 

American  Eai:le.  Nye  County.  Nevada l'*** 

American  Flag.  Gilpin  County,  Colorado  25:?, 297.  '.M  > 

American  Flag  Ex..  Gilpin  Connty,  Colorado -'^'7 

Andrew,  Gilpin  County,  Colorado' 3»0 

Andrew  JjR-kson.  White  Pine  County,  Nevada 1*^1 

Anj^el's,  Calaveras  County.  Califorma - '^ 

Antietara,  Mojav.^  Connty.  Arizona 2»>3 

Antone,  Yul>a  County,  California - 4'- 

App,  Tuolumne  Connty.  CrJifoniia '. 33. -V'l 

\rctic.  Lander  County,  Nevada !!•> 

Argenta,  Elko  County.  Nevada • 14.'* 

Argenta  Exc-elsi<:r.  Elko  County.  Nevada 145 

Argenta  Extens-ion.  Elko  County.  Nevada -  145 

ir^eutum.  Elko  County.  Nevada 115 

\rizona,  Hun'Jx>Mt  Connty.  Neva<la 134. 141 

Arizona,  Nye  County,  Nevada - 1'2^ 

Arnold.  New  Mexico 2*4 

Asteroid,  Invo  Conntv,  California 21.22. 'i5 

Astor,  Clear  Creek  County,  Colorado 2es?.316 

Istor,  Yavapai  County,  Arizona ^^* 

Atlanta,  Altnras  Connty,  Idaho S^-i 

Atlantic.  Gilpin  County,  Colorado "^p 

Atturas,  White  Pine  County.  Nevada 1-*-* 

l^ubum,  Humboldt  County*  Nevada If" 

Aurora  Consolidated,  WTsite  Pine  Connty.  Nevada 1'-* 

Aurora  North,  WLite  Pine  County.  Nevada -  ^^  1'7 

Aurora  South.  White  Pine  Connty.  Nevada 155, 157. 1'i* 

Aurora  West.  Lander  County.  Nevaila ll'» 

Autumn.  White  Pine  County.  Nevaila l';^* 

Autumn  No.  2,  White  Pine  Coun'^y.  Nevada 1^^ 

Avalanch,'HumlM^Idt  County.  Nevada 1^'» 

Aztec,  Yavapai  County.  Arizipna ^** 
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B. 

Bacy,  Lander  County,  Nevada 119 

Badger  Hill,  Nevada  County,  California 76 

Badger  Hill,  White  Pine  County,  Nevada 161 

Badges,  Lander  County,  Nevada 119 

Bailey,  Lander  County,  Nevada 116 

Baker,  Clear  Creek  County,  Colorado 288,316 

Baker,  Lauder  County,  Nevada ^ 116 

Baker,  S.  C,  Lander  County,  Nevada 116 

Balbec,  Lincoln  County,  Nevada •  175 

Baldy  G  reen  Mandaj;^e,  White  Pine  County,  Nevada 162 

BiiJlenciana,  Yavapai  County,  Arizona 244 

Bali  iniore  and  Colorado,  Gilpin  County,  Colorado 309 

Bandera,  luyb  County,  Calitornia 23 

Bauner  State,  White  Pine  County,  Nevada KjQ 

Barry,  Frank  «&  Co.,  Calaveras  County,  California 35 

Batclielder,  J.  B.,  Plumas  County,  California 51 

Bates,  Gilpin  County,  Colorado 288,296,297,^16 

BatCvS-Huntcr,  Gilpin  County,  Colorailo 306 

Battle  Mountain,  Humboldt  County,  Nevada 132 

Baxter  &  Crispin,  Gilpin  County,  Colorado 2j3 

Beck,  XL,  Deer  Lodge  County,  Montana w- . 2C7 

Bedrock  Tunnel  Company,  Nevada  County,  California 74 

Belcher,  Storey  County,  Nevada 96, 103 

Belcher,  Segregated,  Storey  County,  Nevada 1U3 

Belfast,  Yavapai  Couutv,  Arizona 246 

Belle  Peck,  Owyhee  County,  Idaho .' 190 

Belleville,  San  Bernardino  County,  California 13 

Belmont,  Clear  Creek  County,  Colorado 316 

Belmont,  Inyo  County,  California 22 

Bench,  Gilpin  County,  Colorado 21)7 

Ben  P>ankiiu,  Mojave  County,  Arizona ijul 

Benton,  Yavapai  County,  Arizona -47 

Bunton  Cortes,  White 4*ine  Count\ ,  Nevada V'*) 

Bt'ilin,  Lander  County,  Nevada 116,117 

Berry,  C«ili>in  County,  Colorado 'i«T 

Berr>  ,  Land<'r  County,  Nevada 11'"' 

Big  Bilk,  Lander  County,  Nevada W 

Big  Bug,  Yavapai  County,  Arizona -.'1 

Big  (i iaiit,  Klko  County,  Nevada 1'  1 

Big  Treatsuie,  White  Pine  County,  Nevada „.  l'""3 

Billy  Pointer,  Yavai)ui  County,  Arizona -4J 

Biuj;hauipton,  Wliite  I*inc  County,  Nevada h'l 

Birdseye  Creek  Company,  Nevada  County,  California "*- 

Bismarek.  Mojave  County,  Arizona ". '2'vJ 

Bisnmth,  White  I'ine  County,  Nevada l"'-! 

B.  K.  Thorn  A:  Co.,  Calaveras  County,  California -Hi 

Bln<'k  Chief,  Yavajiai  County,  Arizona *244 

Pjl.'teki'oot,  I)eer  Lodge  County,  Montana w*"'' 

lUaek  Hawk,  (iilpiii  County,  Colorado :,i'l 

Black  Jack,  Esmeralda  County,  Nevada 17.'» 

Black  Jacket,  White>  Pine  County,  Nevada l'>>? 

Black  Ledge,  Lan<ler  County.  Nevada 116, 1 17 

Black  Sulphuret,  Esmeralda  C<»unty,  Nevada 175 

Black  Tlu)ru,  White  Pine  County,  Neviula I'-O 

Blair,  White  Pine  County,  Nevada l'»U 

Blazing  Star,  Clear  Creek  County,  Colorado 'J*!' 

B1o(mI  cV  Co.,  White  Pine  Comitv,  Nevada It- 

P.lne  Bell,  Elko  County,  Nevada 147 

Blue  liell,  Mojave  County,  Arizona 2i3 

I'/.iio  C!()ud,  White  Pine  County,  Nevada lo"2 

I-'.uc  Eagle,  Lincolu  County,  Nevada 174, 175 

Blue  (iiavcl,  Yuba  County,'  Calitbrnia 4d,71 

Blue  Jaeket,  Elko  County,  Nevada 141) 

Blue  .Jacket,  Owyhee  County,  Idaho I'JO 

y\iw  Voiut  Gravel  Company,  Yuba  Countv,  California GS. 70 

Boh; all,  Gilpin  County, Colorado ". 288,294,206,297,2^ 

Dunhg  iHc  Co.,  Calavenia  County,  California 35 
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Jonaparte  Hill,  Alturas  County,  Idaho 202 

kNickell  &  Co.,  Calaveras  County,  California 09 

k>iil(ler  County,  Boulder  County,  Colorado 3*27 

)oaiity,  White  Pine  County,  Nevada r IGl 

bourbon,  Nova4la  County,  Calil'oruia 79 

^urbon,  White  Pine  County,  California 102 

3oat  Elder,  Yavapai  County,  Arizona 248 

^radsUaw,  Yavapai  County,  Arizona 2^14 

Brandon,  Yavapai  County,  Arizona 240 

Brick,  Beaver  Head  County,  Montana 212 

Brigadier,  Elko  County,  Nevada 149 

Brings,  Gilpin  County,  Colorado 302 

Brogan  &  Co.,  Placer  County,  California 1 bo 

Bromide,  White  Pine  County,  Nevada IGO 

Bronze,  Yuma  County,  Arizona 2u9 

Brother  Conover,  White  Pine  County,  Nevada IGo 

Brown,  Clear  Creek  County,  Colorado 288, 31G 

Brown,  New  Mexico 2ci4 

Brown  &  Co.,  Nevada  County,  California S2 

Brown  Brothers,  Nevada  County,  California 40 

Brown,  E.  J.,  White  Pine  County,  Nevada * IGO 

Broom  Ranger,  White  Pine  County,  Nevada IGO 

Bmsh  Creek,  Sierra  County,  California...^ 48 

Buckeye,  Elko  County,  Nevada 145 

Buckeye,  Lander  County,  Nevada 117, 1'20 

Buckeye,  Mariposa  County,  California 31 

Buckeye,  Plumas  County,  California 50 

Buckeye,  Sweetwater  County,  Wyoming 335 
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Hawkins  &  Co.,  Trinity  County,  California 53 

Hayes  &  Co.,  Nevada  County,  California 45 

Hayes,  Johnston  &  Co.,  Nevada  County,  California 40 

Hayner  &  Co.,  Tuolumne  County,  California :j:5 

Hemlock,  White  Pine  County,  Nevada 159,101 

Henry  Clay,  Yavapai  Countj',  Arizona 24'J 

Henry,  Craddock  «fc  Co.,  Nevada  County,  California 79 

Henry  Connelly,  Calaveras  County,  California 35 

Herkimer,  Clear  Creek  County,  Colorado 316 

Heslep,  Tuolumne  County,  California 33, 34, 5:U 

Hidden  Treasure,  Gilpin  County,  Colorado ii88, 313 

Hidden  Treasure,  White  Pino  County,  Nevada 155, 157 

Hidden  Treasure,  (Consolidated.)  White  Pine  County,  Nevada 108 

Hidden  Treasure,  (Original,)  White  Piue  County,  Nevada 108, 159 

Highland,  Clear  Creek  Countj',  Colorado 2^'J 

Hiixhland,  Lincoln  County,  Nevada 175 

Hindoo,  White  Pino  County,  Nevada , 159 

Hite,  Mariposa  County,  California 32 

Homestake,  Yavapai  Countj-,  Anzona 241 

Home  Ticket,  Lander  County,  Nevada 119- 

Homeward  Bound,  Lander  County,  Nevada 110 

Honeycomb,  Shasta  County,  California 53 

Hook  and  Ladder,  El  Dorado  County,  California 38 

Hoosier,  Gilpin  County,  Colorado 298 

Hoosier  State,  White  t*ine  County,  Nevada IGl 

Hope,  Elko  County, 'Nevada 149 

Hope,  Nevatla  County,  California 40, 45 

Hope  Gravel,  Nevada  Couuty,  California 79 

Hopping,  W.  E.,  Shasta  County,  California 53 

Howard,  White  Pine  County,  Nevada -. 100 

H.  Q.  and  E.  W.  Roberts,  Nevada  County,  California 40 

Hnber,  Gilpin  County,  Colorado *     297 

Hull,  J.  C,  White  Pine  County,  Nevada 101 

Humphrey,  Elko  County,  Nevada 152 

Hnpp  &  Co.,  Trinity  Couuty,  California 53 

Hnsick,  Lander  County,  Nevada 119 

Hydelauflf  Ground,  Nevada  County,  California 82 

Hydraulic  Mines,  Suiartsville,  California 08 

Hyko,  Lincoln  County,  Nevada 174 

L 

Iceberg,  White  Pine  County,  Nevada 159 

Ida  Elmore,  Owyhee  County,  Idaho 108,188,189 

Idaho,  Alturas  County,  Idaho „ 202 

Idaho,  Boulder  County,  Colorado 327 

Idaho,  Elko  County,  Nevada 140 

Idaho,  Nevada  County,  California  ...  - 43, 45, 40 

Idaho  Extension,  Elko  Couuty,  Nevada 140 

Illinois,  Gilpin  County,  Colorado  - 288,297,307 

Illinois,  Lincoln  County,  Nevada 175 

Imperial,  Alpine  County,  California / 52 

Imperial,  White  Pine  County,  Nevada 101, 102 

Imperial,  Storey  County,  Nevada 93,99, 103 

Imperial,  Washoe  County,  Nevada 108 

Incas,  Lincoln  County,  Nevada 174 

Independence,  Nevada  Couutj',  California 40 

Independence,  Sierra  County,  California 48 

Independence,  Yavapai  County,  Arizona 254 

Indiana,  Boulder  County.  Colorado 328 

Indiana,  White  Piue  County,  Nevada ir)0 

Indiana  Hill,  Placer  County,  CaTifomia 37 

Indiana  Hill  Cement  Company,  Placer  County,  California HO 

Industry,  White  Pine  County,  Nevada 159 

Inmal;  Lauder  County,  Nevada 116 


Innkiii,  Tlnitboldi  Cunnty,  NovacU Q 

lone.LaiHlurtNtnlity,  Novndft 13 

Iron-i'Iiwl.  WtiitHpinoCoonty,  NevmU  ., 
Imn-dad,  Jeffenmn  County,  ModIjiub  — 
Iron  Rwl,  Modisoii  Cnauty,  Uontoiia  — 

iXroiio,  White  Pinn  Coanty,  Nvvuls 

iWbt'llo,  White  Piw!  Oiiiinty,  Nurndii... 
ISL,  Alpine  County,  CuUiuTuin 8 


Jftcknon,  Ldndpr  CoiinlT.  NVvailn 

^J^^lro^«ln,  ntlpinr..(iiit>,rMti.i;iiIi- 

jcffinnoii,  numbcililt  C-nK'y  .y^'s  .i.h   

^efirnfm  *  Co.,  Tiiuliunu.'  r,i,;vii.  <  ■.ilLC.riiia  . 

'J«auiioA..  WhiiePit"' '' ii".  >L'\ri.i-. 

Jem-Caiigblin,  Wiir(.  i  ....  r,  ,T.r. ,  \,.%ii.l.i.... 

Joe  rcitta.  Wliilpl'Jii'   !■   ■         '-       ■ 

Joliti  Itnrhiijaij,  Ciil.i  M  '  '"n^Li  ... 

JohnF.  Henry,  Ci'lr.v  '       i-Jiiia  ... 

JoilDBOD,  E1k^lCl■UILl^.    '. 

JobuBOii  &  r»..  N.n.L.i.-  !■■  ■     l;,'..^.Mi..,t  .... 

Juhnstoii,  (;iliniM''Piiii(i    '  i.]"iiiLUi 

JO.Lau>-,  I. nil. ill  C. 111:1  V,  N"i'v;iil:i 

J0.LHI11',  J.ni.i-N  l.;ti,.l.  M.Miiily.  Ni'Viidft  .... 

Janes,  CJiliiiii  (finiiij,  r.iln)!iili> 

JOBopliinu,  Uilpiii  IJiJiiiiry.  (.'.J.miiU 

j<Meiibiiie,  Uaripoui  Ciiiinty,  Callfnrnia 

[joscpbine,  Whito  Hni>  Connty,  Mcvmla 

I^owph  Lkfay,  Cnlnvcrna  Cnnnty,  Cnlifomiii 

Jo.  TliatcliBri  Bonbtor  Coiiuty,  Colonulti 

Judkins  &,  Hellog,  Plnoioa  County,  CaKfomht  . 

jnija,  Storey  County,  Nevada..; , 

Junrtioii.  Clear  On*k  Cimiity,  Ctilontdi) 

Jualico,  SWrcy  Conuty,  Nuvaila 


KalcHeeJ,  Nevada —  -        .^ 

Ksugnroo  Hill,  Yama  Cwiiitv,  Ai-i«oua _ —  ■  ogiS''   ' 

Eauhus,  Oilpin  Countv,  Colornilo 288,3^"'^  '"* 

Kevliii/f.  Jefferson  Cooaty,  Jtloulnna , — 

Keller,  white  Pine  Con nty,  Nevada .,. — 

Kelley,  Baker  County,  Oregon - 

Kelley  &■  Co.,  Floiuas  County,  California - 

Kelly,  Lander  County,  Nevada ^ 

Kennedy  &  Co.,  Butte  Conuty,  California - 

Kenney,  Lander  County,  Novnda ' 

Kent  Connty,  Gilpin  County,  Colorado - 

Kontm^k,  Storey  County,  Nevada ." - 

Kentucky,  Bonlder  County,  Colorado - 

Kerl  &  Co.,  Trinity  Conuty,  California - 

Kern  River,  Kern  County,  Calilbmia 

Keystone,  Amador  Connty,  California 

Keystone,  Elko  County,  Nevudii ,.„ . 

Kcystono,  Nevada  Connty,  California . . ...... . . 

Kiuock,  Lander  County,  Nevada . •■..,. . 

King,  Gilpin  Connty,  Colorado ....,,  . ., . , 

Kiag  Company,  Boise  County,  Idaho , ,, i. 1, . 

Kintjaloy,  White  Pine  County,  Nevada 

Kfugstoii,  Gilpin  Connty,  Colonulo ........ .... 

Kip,  Gilpin  County,  Colorado , 

Knickerbocker,  Inyo  County,  California 

Knickerbocker,  Sierra  County,  California 

KuonlcH,  Yuma  Connty,  Arizona , 

Knox,  Tuolumne  County,  Coiifoniia 

Jk'uux  &.  AHbonie,  Loko  County,  Coliforuia i... 
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Pajje, 

>o,  Gilpin  County,  Colorado 309 

Siyan,  Storey  County,  Nevada 10:5 

•i'ianza,  Kern  Connty,  California iis 

iiperior.  Clear  Creek  County,  Colorado 2>*S 

*  Hill,  Lander  County,  Nevada Ill 

c  Fnller,  Lander  County,  Nevada    Ili5 

c  Fuller,  2d  class.  Lander  Connty,  Nevada lliJ 

uiera,  Inyo  County,  California ^, *J3 

,  John,  Inyo  County,  California 17 

banco.  White  Pino  County,  Nevada lo6 

11,  Elko  County,  Nevada LVi 

r,  Boise  County,  Idaho 19*2 

worth,  Gilpin  County,  Colorado , 297 

nan  &  Co.,  Calaveras  County,  California 115 

->iggingH,  Plumas  County,  California 50 

^o.,  Del  Norte  Connty,  California 54 

.  Scott,  Pima  County,  Arizona 27:5 

Tavapai  County,  Arizona 255 

Mojavo  County,  Arizona 2G5 

nn,  Alpine  County,  California ^ 51 

sm,  Jelferson  County,  Montana 210 

Nevada .-.   117 

Hill,  Nevada  County,  California 84 

the  West,  Boulder  County,  Colorado 328 

,  Amador  County,  California 37 

^formerly  Pino  Tree,)  Mariposa  County,  California 29 

ncoln  County,  Nevada 175 

Jiant,  Nye  County,  Nevada 131 

3Jiant,  Humboldt  County,  Nevada 132 

tork.  Nevada  County,  California 39,tl3 

:ik,  Nevada  County,  California 79 

•rt,  White  Pino  County,  Nevada 101 

-ander  County,  Nevada i IIG 

yron.  Lander  County,  Nevada 119 

;^ele.s,  Yuma  County,.Arizona 2G7 

Lua,  Yavapai  County,  Arizona 2*14 

,  Gilpin  County,  Colorado 297 

k^'avapai  County,  Arizona 239 

M. 

Gilpin  County,  Colorado 297 

1,  Elko  County,  Nevada 151 

Lander  County,  Nevada • 116, 1 17 

,  Clear  Creek  County,  Colorado  2^:^,3115 

a,  Nve  County,  Nevada loO 

xiv,  Owvhco  County,  Idaho 188,190 

iiy,  White  Pine  County,  Nevada 109,100 

:"  Ku<\  Burnt  River  Company,  Baker  County,  Oregon 178, 182 

"th,  Boise  County,  Idaho 192 

th,  Clear  Creek  County,  Colorado 283 

th,  Gilpin  County,  Colorado 288,296,302 

th,  Lauder  County,  Nevada 121 

»th,  Neva<la  County,  California 40 

»th.  White  Pine  County,  Nevada 1 108,159 

^th,  Yuma  County,  Arizona 2(59 

■  tan,  Nevada  County,  California 45 

tan.  White  Pino  County,  Nevada ^--  161 

:tan.  Lander  County,  Nevada - 116 

:tau  Company,  Lauder  County,  Nevada 112 

"Woe,  Humboldt  Coimty,  Nevada. 135 

.us  &  Maltman,  Nevada  County,  California 78 

*et  Glonnan,  Gilpin  County,  Colorado 288 

ita,  Yuma  County,  Arizona 209 

,  Alpine  County,  California 52 

sa,  Slariposa  County,  California 29 

e,  Amador  County,  California 37 

ez,  Yavapai  County,  Arizona 256 
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Maryland,  White  Pino  Comity,  Xovatla ,, la? 

Maslmic.  Sirira  Comity,  Calil'oniia SI 

Massacliu.'»i*tts,  Clear  Creek  Comity,  Colorado S^ 

Massailm.srtts,  Gilpin  County,  Colorado SSf 

Ma>sinon,  Linirohi  County,  Nevada R 

May  Flower.  Uoise  County,  Idaho Iff 

Maylh)\vcr.  Yavajiai  County,  Arizona & 

Mazcppa,  White  Pino  County,  Nevada BJ 

MeCalx',  Gilpin  County,  Colorado 39 

^Ie(  K'llan,  Yavapai  County,  Arizona 36 

MeCorniirk,  EsnuTalda  County,  Nevada P* 

MeDonahl,  J.  II.,  White  Pine  County,  Nevada W 

Mctilcw  A'  iJawlcy,  Nyt*  County,  Nevada  IJ^ 

MeKcnnry  A  Co.,  El  Dorado- County,  California ''^■ 

MeKenzir,  Lincohi  County,  Nevada ^. Ylk 

MeMuiray  &  Mahi,  Inyo  County,  CaliTornia p 

Meliae,  White  Pine  County,  Nevada 1=^ 

MeSorley  &  Co.,  Nevada  County,  California ••        * 

Meadow  Valley,  Lineoln  County.  Nevada 1C9,164,1G* 

Mendeville  &  Co.,  Inyo  County,  C'alifornia ^  W 

Mendota.  Clear  Creek  County,  Colorado iSSS,316 

Mereer  County,  (lil]»in  County,  Colorado 29e,313 

Merchant,  Gilpin  County,  Cohn'ado S8 

Metropolitan,  Gilpin  County,  Colorado 297 

Metropolitan,  White  Pine  County,  Nevada HI 

Miehi«i:an.  Mojave  County,  Arizona. ^ 

Milton,  White  Pine  County,  Nevada 1<» 

Milwaukee,  Gilpin  County,  Colorado ®t 

Mina  (Jrande,  Inyo  County,  Califoniia. ^ 

Mineral  Hill,  Elk<»  County,  Nevada lU 

Mineral  Point,  White  Pine  County,  Nevada VJil 

Miner's  l)eli;;ht,  Elko  County,  Nevada -. V>\ 
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Miner's  l)eli^ht,  Sweetwater  County,  Wyoming, 
^liner's  li«st,  Klko  Count  v,  N«*vada  


]Miuetta,  \\'hile  Pine  County,  Nevada 

Aliniu'lialia,  Vavajuii  County,  Ari/.iuia 

^tiMin'Mita.  Wiiite  Pinr  Coiiuty,  Niv:ida 

Misv  1*.,  l)]c;uii,  Wljiti'  IMue  ('(nuify.  Ni.'v:ula.. 

Mil  (In  II,  (iilpin  Ctunity,  Colorado 

3Iitfli(l!.  Mojavi*  Couniy,  Ari/oiia 

M<»lly  stalk.'  Whit-.'  I'iii'e  Cor,iit>,  N(  vaila 

Mor.ilai  V,  N\«'  ('<»ui:(v.  Nevada 

^Moiiilor,  Alpine  (  ounty.  Calilbriiia 

^Monitor,  Mllio  Count  v.  Nevada 

Monito!',  IWjiilder  C-inity,  Colorado 

Monitor,  Yavai'jii  County,  Arizona 

Monr»)e,  Kllvo  C'oinity.  Ne\ada 

Monr(»e,  (Jiljiiii  ( 'ouiily,  Colonalo 

Monroe.  Himilioldl  ( 'ounty.  N(  vada 

Monn^c,  LiDcoln  ("(unity.  Nevada 

Montana.  VAkit  County,  Nevada 

Montana  Midas.  Madison  Coniity.  Montana.. 

^lonte  de  Ora.  l>nlle  CoMMiy.  Calilornia 

^lonte/.unia,  llinnholdi  Co'.iui\',  N(  vada 

^lonte/unia.  White  J'iiu;  Ct)nniy,  Nevada 

Montezuma.  Y;jv;.pai  Couiity,  Arizona 

^ront;^oinery.  White  I'ine  C(»iinty.  Ni-vada... 

Monninent,  Elko  County,  Ne\ada 

Monniii"i»t:;l.  leaker  (lounty,  Or:  i^on 

.Moniiir.cntal.  Sierra  Connly.  (;.-ilirornia 

Moore  vV  Co..  Unite  Coiiury,  Calitornla 

M(»r;Lan.  l]';:ueral<l;i  Connty.  Nevada 

."^'lUi.'iiiLC  '"^lar.  Alj-.ine  (  (.i;i:iy,  ('alilV)rnia 

Moiiiin^-  Sia-.-.  Placer  (\,i!:i:y.  Calilornia 

Morni'ii:;  Siar.  Vavajiai  Coniity.  .Vrizona 

Mon-.-II.  (iili:i:i  Couiity,  (■ol(/..;(lo 

^h^ni-  iV  Capir,  Landei-  ('oui:t\,  Nevada 

Mo>s,  M.ijavc  (.'(Hiisty.  AriztU'.a 

Jiouniain.  Alpine  Cvjiinty,  Ciliiernia 
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n,  Baker  County,  Oregon 179 

n,  Placer  County,  California 37 

u  Chief,  Whit«  Pine  County,  Nevada 157 

n  City,  Elko  County,  Nevada 146 

n  Gate,  Placer  County,  California 37 

n  King,  Elko  County,  Nevada 151 

n  Ram,  Clear  Creek  County,  Colorado 288 

n  Spring,  Yavapai  County,  Arizona 244 

n  Summit,  Nevada  County,  California 79 

dry,  Nye  County,  Nevada 130 

?rt,  Gilpin  County,  Colorado 288 

?enabo,  Lander  County,  Nevada  .;. 117 

N. 

Q,  Summit  County,  Colorado 330 

nsett,  Gilpin  County,  Colorado 303 

a,  Nevada  County,  California 79 

.West,  Nevada  County,  California 46,88 

White  Pine  County,  Nevada 161 

Ultra,  Humboldt  County ,•  Nevada 140 

Elko  County,  Nevada 145,147 

Sierra  County,  California 47 

White  PiAe  County.  Nevada .: 150 

Yuba  County,  California 48 

Butte,  Battle  Mt.  District,  Nevada Ill 

Land  and  Mining  Company,  Washoe  County,  Nevada 107 

iton,  Clear  Creek  County,  Colorado 288 

I,  Yavapai  County,  Arizona 246 

idland,  Gilpin  County,  Colorado 288,297 

ia,  Fresno  County,  California 15 

rk,  Plumas  County,  California 50 

rk,  Sierra  County,  California 92 

,  Lander  County,  Nevada 116 

Tuck,  El  Dorado  County,  California 38 

Clear  Creek  County,  Colorado 288 

il,  Yuma  County,  iurizona 272 

Mojave  County,  Arizona 262 

^  White  Pine  County,  Nevada 108 

,  Elko  County,  Nevada 115 

merican.  Sierra  County,  California 47 

loomficld  Gravel  Company,  Nevada  County,  California 77 

,  Lander  County,  Nevada : 116 

&Co.,  Elko  Connty,  Nevada 115 

ork,  Sierra  CocA^,  California 90 

:ar,  Gilpin  County,  Colorado 307 

;ar,  Humboldt  County,  Nevada 136,141 

:ar,  Lander  County,  Nevada 108,112 

:ar,  Nevada  County,  California 45 

bar,  Summit  County,  Colorado 331 

jstero,  Alpine  County,  California 51 

ky,  Gilpin  County,  Colorado 297 

iy  Lincoln  County,  Nevada 170 

,  White  Pine  County,  Nevada 160 

(1  Reese,  MariiK)sa  County,  California 32 

^al,  Storey  County,  Nevada 104 

r,  Nevada  County,  California 1 45 

jrilpin  County,  Colorado 298 

>ulder  County,  Colorado 328 

fiferson  County,  Montana 210 

ite.  White  Pine  County,  Nevada 160 

lear  Creek  County,  Colorado 288,316 

land,  Whitei  Pine  County,  Nevada 158 

s  Syne,  Humboldt  County,  Nevada 140 

Icr,  Summit  County,  Colorado '. 331 

ander  County,  Nevada 116 
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Omaha,  GUpin  Connty,  Colorado M 

Omega,  Inyo  County,  California 9      'tfl 

Omega,  Nevada  County,  California Xitf       ':'^ 

Oneida.  Amador  County,  California 37       V- 

Only  Chance,  Deer  Lodge  County,  Montana W 

Ophir,  Gilpin  County,  Colorado 3O0;SII 

^hir,  Storey  County,  Nevada Vi,W 

Cmgon,  Lander  County,  Nevada Ul^ifi       >•: 

Oriental,  Nevada  County,  California 41       S 

Oriental,  Sierra  County,  California ,.•      ^       ^  < 

Orleans,  Nevada  County,  California 45^41       h 

Oro  Fino,  Baker  County,  Oregon HS       h 

Oro  Fino,  Owyhee  County,  Idaho IW       p 

Oroville,  Butte  County,  California M    I): 

Orphan  Boy,  Mqjave  County,  Arizona W 

Osborne,  J.  B.,£lko  County,  Nevada ^ 

Oscar,  Gilpin  County,  Colorado ^ 

Osinippa,  Yavapai  County,  Arizona 1!    I  '*^ 

Othello,  White  Pine  County,  Nevada Ig    ■>: 

Overman,  Storey  County,  Nevada VSiiW    |'fi-i 

Oversight,  Yava]iai  County,  Arizona ^ 

Owego,  White  Pine  County,  Nevada ** 

P.  I< 


Pacific,  Gilpin  County,  Colorado zL 

Pacific,  Nevada  County,  California 2 

Pacific,  Sierra  County,  California S 

Pactolns,  Yuba  County,  California ««« 

Page,  Lander  County,  Nevada «b 

Page  &  Corwin,  Lander  County,  Nevada ^ 

Pan  Handle,  White  Pino  County,  Nevada ^ 

Paul  &.  Co.,  Calaveras  County,  California.... ^ 

Paymaster,  Clear  Creek  County,  Colorado •       ; 

PealxHly  &  Hall,  Nevada  County,  California -•       { 

Peck  &  Porter,  Owyhee  County,  Idalio *•  aaa  < 

Peck  &  TIiomaH,  Gilpin  County,  Colorado -  • 

Pcdrick  «fe  Co.,  Inyo  Count3%  California -  • 

Pennsylvania,  Alpine  County,  California -* 

Pennsylvania,  Gilpin  County,  Colorado -• 

Pennsylvania,  Nevada  County,  California *  • 

Perrin,  Gilpin  County,  Colorado -  • 

Perrin's,  Nevada  County,  California -  * 

Peruvian,  Clear  Creek  County,  Colorado -  " 

Peters,  F.  M.,  White  Pine  County,  Nevada jfe -   ' 

Pewabic,  (iilpin  County,  Colorado ^  ^ 

Pha»nix,  Nevada  County.  California — 

Pha?nix  of  Scbastoju)!  1 1  ill,  Nevada  County,  California ^ 

Picayune,  Nevada  County,  California ^ 

Pine  Mountain,  Yavapai  County,  Arizona ^ 

Pino  Tree,  Yavapai  County,  Arizona — - 

Pinto,  White  Pine  County,  Nevada 

Pioche,  Lincoln  County,  Nevada It 

Pioneer,  Boise  County,  Idaho 

Pioneer,  Coos  County,  Oregon 

Pioneer,  Park  County,  Colorado 

Pittsburg,  Alpine  County,  California 

Pittsburg,  Nevada  County,  California 

Pittsburg  and  Yuba,  Y'uba  County,  California 

Planet ,  Yuma  County,  Arizona 

Pleasant  View,  Gilpin  County,  Colorado 

Plymouth,  Lander  County,  Nevada 1 

Plymouth,  Yavapai  County,  Arizona 

Pocahontas,  Esmeralda  County,  Nevada 

Pogonip,  White  l*ine  County,  Nevada 

Pond  &  Co.,  Placer  County,  California 

Poorman,  Owyhee  County,  Idaho 

Poorman,  Y'uina  County,  Arizona *. 

Porter,  Elko  County,  Nevada 
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ine,  White  Pine  Connty,  Nevada 161 

3l<S  White  Pine  County,  Nevada 159 

Amador  County,  California 37 

Elkd  County,  Nevada 149 

Humboldt  County,  Nevada - 136 

.  Lander  County,  Nevada 116 
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War  Eagle,  Lincoln  County,  Nevada liO 

Warren^  Camp,  Idaho  County,  Idaho 203 

Washington,  Baker  County,  Oregon 179 
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dshaw^  Yavapai  County,  Arizona 243 

ody  City,  Sierra  County,  CaUforaia 90 

ckenridge.  Summit  County,  Colorado 328 

no,  Elko  County,  Nevada 144,150 

na  Vista,  Humboldt  County,  Nevada 134,141 

fhlo  Flat,  Summit  County,  Colorado -.  328 

I  Run,  Elko  County,  Nevada 144,147 

ro  or  Pyramid  Mountains,  Mesilla  County,  Now  Mexico 1,283 

te  County,  Califomia 49 

te  Gulch,  Deer  Lodge  County,  Montana 205 

C. 

iveras  County,  Califomia 34 

on  City,  Grant  County,  Oregon 177 

Ibou  or  Grand  Island  District,  Colorado 2 

Lboo  Gulch,  Deer  Lodge  County,  Montana 205 
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Chase  Gulcb,  Gilpin  Connty,  Colorado 9IB 
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Cherokee  Flat,  Butte  County,  California 4) 

Chloride,  Grant  County,  New  Mexico SO 

Cieneca,  Grant  County,  New  Mexico 283,9B6 

ClarkDistrict,  San  Bernardino  County,  California 13 

Clear  Creek  County,  Colorado 288,316 

Cold  Canon,  Sierra  County,  California 9Q 

Comstock,  Nevada 2,99 

Coos  County,  Oregon 136 

Cope,  Elko  County,  Nevada - 14I 

Cortez,  Lander  County,  Nevada • 116 
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Dailey,  Clear  Creek  County,  Colorado 288 

Date  Creek,  Tavapai  County,  Arizona 255 
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Deer  Lodge  County,  Montana 205 
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Elk  Gulch,  Deer  Lodge  County,  Montana 203 

Elko  County,  Nevada 144 

Ely  or  Piocbc,  Lincoln  County,  Nevada 164 

Esmeralda  County,  Nevada 175 

Eureka,  Lander  County,  Nevada 2, 116, 119 
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Wauba  Yuma,  Mojave  County,  Arizona 261 

W^est  Mountain,  Great  Salt  Lake  County,  Utah 219 
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White  Pino  County,  Nevada  ./. 152 
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